





























steel mill to work 


A million American dinners tonight, of delicious 
deep-sea fish, would never be eaten except for steel. 
First the old fisherman must mend his nets 
with a steel needle. Then he puts to sea in a steel 
boat, unloads his catch into a steel trough, cleans 
and prepares the fish with steel implements, and 
finally ships the fish in steel cans plated with tin. 


Last year American housewives opened many thous- 
ands oi tons of these cans.... you could almost say we 
would be without sea food if it were not for steel. 


In the lives of every one of us, steel plays a vital 
part. That fact is never for a moment forgotten at 
Youngstown, and research goes on continuously, to 
keep down the costs and increase the value of the 
countless steel products you use every day. 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


Manufacturers of Carbon and Alloy Steels 
General Offices - YOUNGSTOWN, OHIO 


Sheets - Plates - Pipe and Tubular 
Products - Conduit - Tin Plate - Bars 
Rods - Wire - Nails - Unions - Tie 
Plates and Spikes 
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THIS IS A 
“ROUGH DRILLED 
DIE 


THIS IS A 
"ROUGH CORED 
DIE 


HERE’S HOW YOU Save wuen vou Specify 


“ROUGH CORED” DIES instead of “ROUGH DRILLED” DIES 


UST two simple, rapid operations—and your ‘trough 
| male dies have reached the same stage of manu- 

facture as “trough drilled”’’ dies. 
The saving? .. . Well—take an R-3 Carboloy Die for example: 


By specifying ‘trough cored”’ instead of ‘trough drilled’’ you save 


Ze - . ce x . o_o 
$1.85 per die (quantities 1-9).. From this deduct the cost of two y°‘~ 
simple lapping operations (average production of 25 dies per he Mark of CARBOLOY 


8-hour shift per spindle, with maximum hole-size increase of 1354 MILES OF STEEL TUBING! 
015”). Net saving in every case is a substantial one. One willl wepects thes talbvediin 
It pays to specify Carboloy “trough cored’? dies instead of | Carboloy die performance: 
Starting at .937 hole size one 
Carboloy die has produced 
including No. R-6. 7,150,000 feet of steel tubing 
with total die wear of .021”. 
This Carboloy die is still in 
cored”? dies gladly sent on request, eewvies. f 


“rough drilled’’ dies. Available in standard sizes up to and 


Instruction manual DS-7I11, showing how to finish ‘trough 
s 


CARBOLOY COMPANY, INC. 
DETROIT, MICHIGAN 
CHICAGO + CLEVELAND » NEWARK + PHILADELPHIA + PITTSBURGH - STAMFORD, CONN. » WORCESTER, MASS. 


Planis at: Detroit, Cleveland, Stamford, Conn. Authorized Distributors: Hartley Wire Die Co., 
Waterbury, Conn., Canadian General Electric Co., Ltd., Toronto, Canada 


7 K Oo Ke) 4 DRAWING AND 
SIZING DIES 


REG. U.S. PAT. OFF. 
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Waterbury-Farrel 


Upright Lone ° 
Wire Urawing mie 


Machines ay 5  @ 


With Spooling 
Attachment 




















HIGH SPEED 


These high speed machines are 
built in four standard sizes and are 
intended primarily for copper 
wire. We illustrate the drum type 
construction with spooler. 


Similar machines with adjust- 
able block and reversing mechan- 
ism are available. These have 
been designed especially for brass 
and other non-ferrous alloys. 






































For further particulars consult 
our Engineering Department. 














The Waterbury Farrel Foundry and Machine Co. 


HOME OFFICE AND WORKS: Bank and Meadow Sts., Waterbury, Connecticut 
CLEVELANID CHICAGO NEWARK, N. J. 
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The difficulties encountered in the manufacture of tubu- 
lar rivets require wire of extraordinary properties—-wire 
that will easily respond to severe cold work including 
upsetting operations that involve heading, intricate 
extrusion and, finally, rolling or setting the thin tubular 
wall during assembly. For many years ‘‘Pittsburgh” 
Tubular Rivet Wire has successfully met the rigid re- 
quirements of the industry. It comes to the rivet maker 
commercially free from surface imperfections such as 
scratches, seams, laps, segregations, etc. Thus it works 
through the various operations with uniform ease. 
“Pittsburgh’’ Tubular Rivet Wire and “Pittsburgh” engi- 
neering service provide double insurance against manu- 
facturing grief. Write for full data and cost information. 





PITTSBURGH STEEL COMPANY, 1690 GRANT BUILDING, PITTSBURGH, PA. 
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Leak-proof Enameled Wire 


It is the copper we use that enables us to state without qualifi- 
cation that Winco Enameled Wire will not leak. We use special 
oxygen-free copper that draws so clean, so free from slivers, that 
the enameling is perfect. There's not a leak in it. Every foot of 
wire is mercury-tested before shipment to assure the buyer a wire 


as perfect as humans can make it. Write for a generous sample. 


* %* * 


Winco Enameled wire is covered to the same dimensions as fab- 
ric-covered wire so the user need not change his equipment. It 


will withstand softening in varnish-dipping and baking. It costs 


considerably less than silk-covered wire. Write for sample. 














Hudco Products cover a complete 
line of fine wires of all kinds, bare 
and for metal spraying. Also, brush 
wires of all kinds, tinsel lahns, met- 
allic fibres for packing purposes, 
etc. Hudco is headquarters for 
supplies of this sort. Established 
in 1902, experience and_ skilled 








workmanship are back of every 
Hudco product. 


HUDSON WIRE COMPANY 


ESTAB. 1902 


OSSINING, N. Y. 
Successors ROYLE & AKIN ESTAB. 1902 
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Clear and Warmer 





“Used Heat” from the MORRISON Flash Baker reduces cleaning house fog. 





MONG the many unexpected benefits you will obtain from 

the MORRISON Flash Baking process is clear atmos- 
phere in the cleaning house---better working conditions and 
less damage to buildings and equipment. Because these Flash 
Bakers are placed directly into the cleaning line or circle, the 
“Used Heat” that would otherwise be wasted up a stack is 
put to a most useful purpose in keeping the cleaning house 
air “Clear and Warmer”. This is just one MORRISON advan- 
tage. Others include baking times usually less than six minutes. 
Saving of valuable floor space. Greater operating conven- 
ience. High quality of rod over a wide range of analyses. The 
story of the “MORRISON Flash Baker” is an interesting 


one. A letter will bring it to you. 


Protected by U. S. Patent No. 1,999,513. Other patents pending. 





MORRISON ENGINEERING COMPANY, INC. 
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5005 EUCLID AVE CLEVELAND OHIO 
Carrier Engineering Co., Ltd. British Sales Agent for 
London England Morrison Flash Bakers 
“AORRISON 
SNOWNEEREY 
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l, has always been our policy 
to maintain the lead in reducing die-costs for 
the wire drawer. We were the first die manu- 
facturer to salvage worn-out dies. We were 
the first to se]l dies at “popular prices.” Today, 
we are still in the lead. 


We call particular attention to our Semi- 
Finished class of dies. A Master Semi-Finished 
Die has all the inside surfaces ground con- 
centric. When the wire drawer buys this pro- 
duct, he won't have to grind the angles and 
bearings (virgin metal lies .020’ beneath the 
“skin”). He won't have to correct out of round 
and out of center holes as they come from the 
furnace and the relief angle won't have to be 
ground in. 


All the labor which must go into a die from 
the “rough cored” to the “semi-finished” stage 
is performed here at our factory and yet the 
cost is far lower than through any other 
scheme of producing a die ready for finishing. 


Consult Master on your next requisition. We 
can show you definite savings. 
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A monthly publication devoted to the production of Wire, Rod and Strip, 
Wire and Rod Products and Insulated Wire and Cable 
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Clean hardening of all types 
of steel...from medium to high 
carbon...is rapidly gaining 
favor among wire manufac- 
turers and fabricators. Notonly 
does clean hardening elimi- 
nate oxidization and the re- 
sultant necessity for pickling, 
but it also eliminates or mini- 
mizes decarburization. The 
steel is heated in the presence 
of aspecial atmosphere which 
is in equilibrium with the car- 
bon content and tends to pre- 
vent the escape of the carbon 
from the steel. Ask SC engi- 
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pering. 

Cyclone construction withstands 
unusual abuse, reducing production 
delays and maintenance costs to a 
minimum. 


Electric and Gas Fired Types with 
Precision Control. Bulletins on request. 


Lindberg Enginccring Co. 


223 UNION PARK COURT 


CHICAGO, ILLINOIS 


Offices In Principal Cities 
CANADA: WILLIAMS & WILSON, Ltd. 
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FIRTHALOY 
PERFORMANCE 
DATA 


The hardest job ever attempted 
with a Sintered Carbide Arbor 
is cutting music wire size .166” 
for springs having an inside 
diameter of ,”. The produc- 
tion with aFIRTHALOY Arbor 
to date is 700,000 springs, and 
the arbor is still in service. 
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Wires For Radio Tubes 


By J. Delmonte* 


Assistant to Chief Engineer of Development and Research 





IRES and wire products ful- 

fill important functions in 
the construction of every radio 
tube. While wire products are not 
used in large quantities in the in- 
dividual application, the large num- 
ber of tubes which are manufac- 
tured each year requires products 
which meet highly specialized re- 
quirements under exacting condi- 
tions. The metals and alloys that 
are used in tube wire structures 
are uncommon to _ applications 
other than electronics devices. In 
addition, they are subjected to 
special processing methods to ren- 
der them fit for high temperature 
and high vacuum operations. 


+ + + 


HE most important part of the 
radio tube is the filament (ca- 
thode), which is the source of the 
electron stream. The electrons 





J. DELMONTE 


*J. Delmonte, graduate of electrical engineering 
from New York University and Massachusetts In- 
stitute of Technology, has accepted a position as 
the assistant to chief engineer of development and 
research, Chicago Flexible Shaft Company. Mr. 
Delmonte will assist in the supervision of the de- 
sign and development of electrical appliances. He 
was formerly connected with the Naval Aircraft 
Factory in Philadelphia, and with the Firestone 
Tire & Rubber Company as a research engineer. 


Chicago Flexible Shaft Co. Chicago, Ill. 


Special processing methods ap- 
plied to metals and alloys that 
are used in radio tube struct- 
ures. A description of filament 
construction and methods of 
manufacture. * * * * 


are attracted to the anode or plate, 
which is at a positive voltage with 
respect to the filament. The grids, 
placed between the anode and ca- 
thode, provide a measure of con- 
trol over the electron stream. 


ek, 


HE subject matter of this paper 

will be concerned primarily 
with wire filaments, grid wires and 
meshes, lead-in wires, wire hooks 
and supporting rods. The wire 
filaments should be discussed in 
terms of the electron-emission 
characteristics of metals, and the 
special treatments for enhancing 
these qualities. As the most practi- 
cal method of producing free elec- 
trons at a metal surface is by ther- 
mal agitation, the phenomena of 
thermionic emission must be thor- 
oughly investigated. Limiting con- 
siderations of melting points, ‘hot- 
strengths’, mechanical, and chemi- 


cal characteristics must be ex- 
amined while comparing the rela- 
tive merits of the filament metals. 


+ + + 


Filament Construction 


N order to familiarize the read- 

er with the more common forms 
of filament construction, attention 
is invited to Figure 1. In general, 
there are two types of cathodes: 
directly heated cathodes and in- 
directly heated cathodes. In the 
former types, the wire filament 
acts as the source of electrons 
which are emitted to the plate. 
These filaments are characterized 
by an almost instantaneous re- 
sponse to the heating effect of the 
electrical energy, when the power 
is turned on. Storage battery 
operated tubes, medium and high 
powered transmitting tubes use 
the directly heated cathode. 


+ + + 


N the indirectly heated cathode, 
a filament or heater wire is sur- 
rounded by a high temperature in- 
sulating material, which in turn is 
surrounded by a cathode sleeve, 
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which serves as the source of elec- 
trons when heated by the heater 
wires from the inside. Until the 
metallic cathode sleeve is brought 
up to operating temperature by 
the heater wires, the tube will not 
operate. In the early models, this 
delay amounted to fifty or sixty 
seconds. By improving the qual- 
ity of the dielectric and decreasing 
the insulating wall to a mini- 
mum, it has been possible to re- 
duce the time required for heating 
the cathode sleeve to ten seconds. 
The indirectly heated cathodes are 
used exclusively in small, low pow- 
ered radio receiving tubes. They 
make possible operation of the fila- 
ments upon low volt- 
age alternating cur- 
rent, as the shielding 
effect of the cathode 
sleeve eliminates the 
hum characteristics 
of a. c. operation. 
The cathode sleeves 
are uni-potential, as 
compared to the wire 
filaments, over which 
exist a fall in poten- 
tial. An _ indirectly 
heated cathode is¥U 


used in the typical [~~~ 
radio receiving tubes —- 
illustrated in Figure Ls, 
2. The wire grids of P 
this tube are also ' 
recognizable, and L— 
attention will be call- 
ed to them later in 
the paper. 

+ + + 

Filament Types 


NUMBER of 

the filament 
types illustrated in 
Figure 1, are taken 
from Moyer’s book 
(1) on radio receiv- 
ing tubes. The in- 
verted V filament is 
one of the earliest 
types, as De Forest 
used this construc- 
tion in his pioneer 
radio tubes which 
appeared during 
1906 and 1907. The 
twisted wire _fila- 
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(A) 


ATHODE SLEEVE 





(F) 
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heater wires employed in indirectly 
heated cathodes. The cathode 
sleeve is not necessarily a 
thin cylindrical metallic shell. For 
example, a recently patented ca- 
thode consists of a number of re- 
current loops of metallic strips, 
with filament wires in the focal 
points of each loop (See Figure 
1G) (2). Asa matter of fact, the 
cathode may be of a metallic rib- 
bon formed to any desired shape. 
This fact is emphasized on examin- 
ing the crinkled helical cathodes 
of the new power tubes for spot 
welding. A recent patent goes 
further in specifying that the 
emission from the cathode shall 


INDIRECTLY HEATED CaTHODES 





take place from discrete parts (3) 
(See Figure 1H). This signifies 
that a wire coil spaced at equal 
intervals or else a wire gauze may 
be used for emission purposes, in 
lieu of the solid sleeve in some in- 


stances. 
+ + + 


Thermionic Emission 


O Richardson we are indebted 

for the pioneer work in ther- 
mionic emission. His book derives 
the formula for thermionic emis- 
sion from heated bodies as a func- 
tion of the temperature (4). The 
principle of thermionic emission is 
employed in radio tubes, as the 
filaments are heated 
to operating temp- 
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eratures by electri- 
cal energy to provide 
the electron stream. 
The formula for 
thermionic emission 
from heated bodies, 
which defines the re- 
lation between cur- 
rent density and 
the temperature is 


e---——-——-—~ J 























(B) (C) (D) (E) shown in Table A. 
+ + + 

(ig git O50. 7 Sadia 
Coe 2 dk es HE - significant 
A / O2229209920 term in _ this 
aa ~~, docedebeiabimatace —| equation is ¢, the 
4 © o » 1_ work function. It 
a. a ‘Gaines ——ae’ is a constant of 
| F \ coooapfacon- the eaten the 
\ A 1 material, and its ap- 
Ane + So Ficanenr Wikes pearance has been 
noted in photoelec- 
RECURRENT Loos CATHODE. SteEvVEOF tric and corrosion 
(G) Wire Gauze (H) phenomena. In the 
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determination of the 
electron emitting 
qualities of a mater- 
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ial, the work func- 
tion is the most im- 
pertant factor. The 
metals with the high- 
est work functions 
are the least effect- 
ive electron emitters. 
However, a_ metal 
with a high melting 
point can be raised 
in temperature un- 
til its emission sur- 
passes that of a low 





ment (D) is one of Figure lL melting point metal, 
the more common fig. 1. sketches of Filament Types. + . + + +Which does have a 
10 WIRE 








lower work func- 





TABLE A 


“THE effect of 





tion. A high melt- 
ing point is also 
desired in the 


electron emitter, 
as the emission 
varies as_ the 
square of the 
temperature. At- 
tention is invit- 
ed to Figure 3, 
which _ illustrates 
electron emission 





i=A T" exp (—e 4g) 





ee 
where 
i—saturated current density at metal surface 
T—absolute temperature 
k—Boltzman’s constant=1.371 . 10-16 erg/deg. 
é@—Work Function of Metal 
e—charge on electron=4.77 . 10-19 e. s. u. 
A—constant of the metal 
n—2 for the majority of metals 


adding an 
oxide coating to 
the filament metal 
core is to lower 
the work function 
very appreciably, 
leading to very ef- 
ficient electron 
emission. Good re- 
sults are also ob- 
tainable for the 
same reason, with 








from _ several 


metals, as a function of the tem- 
The differences which 
exist, depend for the great part, 
upon the variations in work func- 
tion. For comparison purposes, 
Table I is given herewith, listing 
those metals and materials which 
are offered for wire filaments, and 


perature. 


which could be 
used as electron 
emitters in radio 
tubes. The work 
function data are 
collected from sev- 
eral reliable sources 
(5), (6), and (7). 
+ + + 


Tensile Strength 
Values 


N addition, in or- 
der to give some 
idea of the mechani- 
cal characteristics 
of the metals used 
as filaments, the ten- 
sile strength values 
are also given in 
Table I. The criteria 
for good electron 
emission are: low 
work function, and 
high melting point. 
Good tensile strength 
is also a prerequis- 
ite from _ practical 
wire drawing consid- 
erations. Tungsten is 
clearly outstanding 
from the viewpoint 
of temperature and 
strength. However, 
it is inefficient as an 
emitter, as it must 
be raised to higher 
temperatures than 
other metals — i. e. 


it requires more power to achieve _ sten. 
the same emission. For low power- 
ed tubes, oxide coated cathodes are 
universally used. However, with 
increasing power demands and 
higher voltages, thoriated tungsten 
and tungsten filaments are resort- 
ed to. 
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CALCIUM ALUMINUM FLUORIDE + RESIN (SYNTHETIC)- ETHYL ALCOHOL 


MATERIALS USED IN RCA RADIO TUBES | 


LEAD ACETATE: MALACHITE GREEN: GLYCERINE~ ZINC CHLORIDE - IRON 
MARBLE DUST- WOOD FIBER: STRONTIUM NITRATE: LEAD OXIDE + ZINC OXIDE 























LAVA: MICA: TIN: SODIUM CARBONATE: SODIUM NITRATE~ SILVER OXIDE 

CALCIUM CARBONATE 
AMMONIUM CHLORIDE 
POTASSIUM CARBONATE 
BAKELITE 
PHOSPHORUS 








BARIUM CARBONATE 

ARSENIC TRIOXIDE 

STRONTIUM CARBONATE 
ISOLANTITE 
MOLYBDENUM, 

































































































ALUMINA - SILICON 
eee era GRIDS PLATE —_—_—_—_—_— 
BORAX Diameters Diameter SHELLAC 
measured to gauged to 
BARIUM 0.001 inch 0.002 inch TUNGSTEN 
COPPER TITANIUM 
CARBON  [ caTHODE-SLEEVE CATHODE COATING SILICA 
WALL Weight variation 
A 

CHROMIUM Approximately less than a Seek 
CALCIUM 0,002 inch thick 0.00007 oz. J = MAGNESIA 
CAESIUM PLATINUM 
COBALT AIR PRESSURE GRID WIRE STRONTIUM 
—_—_—— 1/100,000,000 that Diameter does ———— 
1RI DIUM of atmospheric pres- not vary more than MAGNESIUM 
Sn sure at sea level 0.00009 inch oo 
MONEL ROSIN 
CKEL 

poh A sl BULB HEATER WIRE pee oe 
CALCIUM Inspected under Diameter ~~ COBALT 
polarized light not vary more than Oxi o£ 

atte for strains 0.00002 inch —_————. 
BARIUM THORIUM 
NITRATE NITRATE 
a A ARAB RE OLLDE LEENA DN IES 








Gases Used in Manufacture 


NEON — HYDROGEN — CARBON DIOXIDE — ILLUMINATING GAS 
HELIUM — ARGON — NATURAL GAS — NITROGEN — OXYGEN 


Elements Entering into the CAlanufacture 


ARGON — ALUMINUM — BORON — BARIUM — CAESIUM — CALCIUM — COPPER — CARBON — CHROMIUM — CHLORINE 
COBALT —- HYDROGEN — HELIUM — IRIDIUM — IRON — LEAD —- MAGNESIUM —- MERCURY —~ MOLYBDENUM 
NICKEL —- NEON — NITROGEN — OXYGEN — POTASSIUM —— PHOSPHORUS — PLATINUM — SODIUM — SILVER 
SILICON —- STRONTIUM —— TUNGSTEN —— THORIUM —— TANTALUM — TITANIUM — TIN — ZINC — RARE EARTHS 
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Fig. 2. Photo of RCA Tube and Materials—Courtesy of RCA. — & 


thoriated  tung- 


Attention is invited once 
again to Figure 3 and the curves of 
electron emission as functions of 
temperature; where the superior- 
ity of the thoriated and oxide coat- 
ed filaments may be noted. A vast 
amount of research is under way 
at present to explain satisfactor- 


torily the lowering 
of the work func- 
tions by the oxide 
filaments, and as this 
branch of the study 
is far from complete, 
this phenomenon will 
not be discussed in 
this paper. 

+ + + 
Application of 
Oxide Coatings 

HE technique of 

applying an ox- 
ide coating to a wire 
filament, in order to 
insure satisfactory 
electron emission 
and long life, is not 
easy. Experience has 
shown that the al- 
kaline earth oxides 
are the most satis- 
factory, particularly 
Barium oxide. The 
quantity of this ox- 
ide is usually dilut- 
ed with a milder re- 
agent as strontium 


oxide, to prevent 
segregation of the 
barium oxide in 
small centers of 


emission. In the ap- 
plication, it must be 
remembered that 
Barium and Barium 
oxide are not stable 
in air, and that they 
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must be applied 


TABLE I 





A few of the 





in the form of a 
stable compound, 
which must be 


broken down | Metal 
during process- | piatinum _ 
ing into the re- | giver 
quired oxide, and | Nickel 
a gas, which may | Iron (99.95%) 
be removed from | Tungsten 
the tube. The | Molybdenum 
stable alkaline | Tantalum 
earth compound neuer 
Aluminum 
usually selected | parium Oxide 


is the carbonate, 
which will de- 
compose at high 


Calcium Oxide 





Thoriated Tungsten 











more common 

Properties of Metals ones are listed 
Work Function Melting Point ‘Tensile Strength | 2°!OW: 

Equiv. Volts Centigrade p. s. i. a. A pasty 

6.0 1755° 30-50,000 mixture of 

4.4 961° 40-45,000 BaCO;, — BaCh., 

5.0 1452° 40-85,000 SrCOs, and dis- 

4.7 1530° 44,000 tilled water is 

4.5 3370° 490,000 heated in the 

4.4 2625° 260,000 presence of Oxy- 

4.1 2850° 130,000 gen to convert 

4.0 1083° 35-62,000 the BaCl. to Bar- 

“rd sini wise ium oxide at low 

22 Rare tem peratures, 

aes 8 SO Sema and Barium Car- 

bonate to Bar- 








temperatures. 
+ + + 


HERE are several methods” 
employed for applying the ox- 
ide coating to the filament wires: 
++ + 
1, CORE wire of nickel or 
platinum is drawn through 
a fused salt bath of alkaline earth 
compound (as Barium Nitrate). 
This method is uncommon and not 
satisfactory as little control exists 
over the amount of compound ap- 
plied to the wire. It is difficult to 
maintain some semblance of wire 
concentricity within the coating, 
due to the fact that on withdrawal 
from the bath, the weight of the 
compound tends to concentrate the 
material on the underside of the 
wire. This difficulty may be over- 
come partly by drawing 
the wire vertically from 
the bath and cooling im- 
mediately in a cold blast 
of air. However, the main- 
tenance of a fused salt 
bath represents an oper- 
ating cost not encounter- 
ed by other methods, and 
the loss of reagents by 
volatilization must be ac- 
counted for. 


+ + + 


2. NOTHER method 

of coating the wire 
requires the dipping of 
the wire into a water solu- 
tion of salts, and the heat- 
ing of the wire in carbon 
dioxide gas (8). This pro- 
cess is repeated for 50- 
100 times until the desir- 


ed thickness of coating is Fig. 3. 


achieved. In comparison with the 
other methods, this procedure is 
cumbersome and slow. 


+ + + 


3. HE paste method of applying 

the compounds to the wires 
is one of the most practical of the 
several methods. This method is 
likewise particularly suited for the 
cathode sleeves, which are warmed 


by the filament heater’ wires. 
Small particles of the compound, 
finely ground, are mixed into 


paste form with some organic gel 
or resin that is readily volatile on 
applying heat. The patent litera- 
ture is replete with compounds and 
formulas which may be coated 


upon the cathode in a paste form. 





Thermionic Emission Curves. + + 


ium oxide at high 
temperatures (9). 

b. A cathode is coated with an 
alkaline earth carbonate, with the 
presence of 5% Nickel or Cobalt 
carbonate, and the combination 
subjected to a reducing operation 
(10). 

c. A suitable composition for 
coating filaments exists in an 
alkaline earth metal oxalate or car- 
bonate, including the acetate, for- 
mate, or azide, with a_ suitable 
binder (11). 

d. The cathode may be shaped 
from a mass of materials, in which 
the alkaline earth metals are pre- 
sent as peroxides, which are de- 
composed by heat (12). 


+ + + 


A, F Vardtonalg practical 

method of apply- 
ing the oxide coating is 
evident during the manu- 
facture of the radio tube. 
This is accomplished by 
vaporizing the alkaline 
earth metal on to the 
core wire or filament, 
which is oxidized on the 
surface. The alkaline 
earth metal may be at- 
tached to the sides of the 
anode, and vaporized by 
induction methods. The 
application of a negative 
potential to the cathode 
will facilitate the deposit- 
ing of the alkaline earth 
metal. Barium, for ex- 
ample will form Barium 
oxide on depositing on the 
+ Surface of the oxidized 
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cathode metal. Excess vapor may 
be removed by pumping from the 


tube. 
+ + + 


Preparation of Tungsten Wire 


HE preparation of tungsten 

wire with a highly oxidized 
surface, suitable for vapor depo- 
sition, is an interesting process 
(13). The wire is cleaned at the 
start by passing it through an oxi- 
dizing furnace at 400-500°C., to 
burn off the organic matter. Other 
organic impurities may be removed 
by drawing the wire through mol- 
ten sodium hydroxide at 300- 
400°C. The clean wire is passed 
through an oxidizing furnace at 
700°C., and the higher oxides, 
WO; and W:0.:, are formed. Fin- 
ally, the wire is led through a 
pre-heated mixture of hydrogen 
and steam to reduce the higher 
oxides to WO:. 


+ + + 


Activation of Wire Coating 


T is the purpose of the activ- 

ation procedure to form on the 
surface of the cathode, whether 
it is a wire filament or a cathode 
sleeve, that layer of alkaline earth 
oxide which will give satisfactory 
electron emission. A practical dis- 


cussion of the methods employed . 


in this country for preparing coat- 
ings has been presented by L. L. 
McMaster (14). While this is a 
subject of interest primarily to 
radio engineers, reference will be 
made to the processes insofar as 
they apply specifically to wire pro- 
ducts. The first problem is_ to 
break down the alkaline earth 
metal compounds deposited on the 
filaments in paste form. Thermal 
decomposition at 1250° C. during 
the exhausting of the tube leaves 
the alkaline earth oxide and a gas, 
which is removed from the tube 
by pumping. A high frequency 
discharge will reduce the alkaline 
earth compound to the oxide in a 
neon or argon filled gas discharge 
tube (15). Further high frequency 
discharge will activate the Barium 
oxide coating and lower the work 
function. In these processes the 
Barium oxide is further reduced to 
leave a thin layer of Barium metal 


on the surface of the Barium 


oxide. While heat will effect this 
result, superficial reagents are 


sometimes introduced into the tube 
to reduce the oxide. Thus, pure 
methane is introduced, which de- 
composes into hydrogen and car- 
bon, the latter reducing the oxide 
(16). For those processes employ- 
ing the paste method, a small 
amount of carbon may be added to 


the mixture. 
+ + + 


HORIATED tungsten _fila- 
ments, which are used exten- 
sively in medium powered radio 
tubes, may be activated by heating 
for one minute at 3000°C., in 
hydrogen, oxygen, or nitrogen at 
atmospheric pressure, or at lower 
temperatures for longer periods of 
time (17). It will be observed that 
the activation procedures involve, 
for the most part, the heating of 





Fig. 4. 
RCA. 


Swaging of Tungsten Ingots. Courtesy of 


the cathodes to some point above 
operating temperature. This not 
only effects the important thermal 
decompositions, but also causes 
emission of occluded gases which 
may be present in the cathode. 
These extraneous gases are remov- 
ed from the tube. The gases are 
also liberated from the anodes, 
which have been heated by radia- 
tion from the cathode. 


+ + + 


Refractory Coatings For 
Heater Wires 


HEREAS Tungsten and 

thoriated Tungsten wires are 
used exclusively for medium and 
high powered tubes, at high oper- 
ating voltages, the smaller tubes 
exclusively use indirectly heated 
cathodes. As may be seen from 


Figure 1, the heater wires of the 
indirectly heated cathodes are sur- 
rounded by cathode sleeves, upon 
which lies the activated coating. 
There are various methods for in- 
sulating the heater wires from the 
cathode sleeve. If too great an 
insulation thickness is used, as 
pointed out before, a long time 
will be required to bring the emis- 
sion surface to the operating tem- 
perature. 
+ + + 


SIMPLE way of insulating the 

heater wires is to place them 
in insulating tubes and the space 
between the heater and the cathode 
filled with Aluminum Oxide (A12 
03) (18). However, it is not easy 
to secure a very thin insulating 
coating by this method. By coat- 
ing the wire with a substance un- 
stable to heat, as wax, paraffin, or 
lacquer, and further coated with a 
refractory powder, it is possible to 
obtain a gas-tight sintered coat- 
ing on heating to 1600°C. (19). 
This method is applicable in par- 
ticular to Tungsten, or Molybd- 
enum wires. It is possible to in- 
troduce the alkaline earth metal 
by these means, as a compound 
like Barium azide may be mixed 
with the refractory material, and 
liberated at high heat (20). 


++ + 


Metals and Alloys Employed in 
Tube Wire Parts 


UNGSTEN—For the filament 

wires of medium and large 
powered tubes, tungsten wire is 
outstanding. It was noted that 
tungsten has the highest melting 
point of the metals. Though it is 
not as efficient an emitter as thor- 
iated tungsten, it can give good 
emissions because of the high tem- 
peratures attained. At operating 
temperature, the tungsten fila- 
ments are usually whitish in ap- 
pearance. The preparation of 
fused Tungsten metal, discovered 
25 years ago, is of historic interest. 
The metal powder, heated in nickel 
crucibles, is compressed, after 
which a heavy electric current 
fuses the particles into one solid 
mass. From the tungsten ingot, 
the rods and wires are drawn, as in 
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Figure 4. In this illustration an 
ingot 3%” square and 16” long is 
being drawn through a furnace 
maintained at a temperature of 
2000°F. The rod will be drawn 
60 times until it has been reduced 
to a strand of .002” diameter wire. 


+ + + 


N the long lengths of Tungsten 

filament, such as in high pow- 
ered tubes, there are placed wire 
supports or springs to maintain 
the tension in the wires. The fila- 
ment wires are welded to supports 
and lead-in wires. 

+ + + 


HORIATED - TUNGSTEN.— 


The addition of .75% to 2.0%- 


thorium oxide to the Tungsten in- 
got before it is drawn, will appreci- 
ably lower the work function. 
There are other 
elements that will 
produce the same 
results, but not as 
effectively as thor- 
ium. Prolonged 
heating at high 
temperatures and 
high voltages will 
seriously shorten 
the life of a thori- 
ated Tungsten fila- 
ment. 


+ + + 


O L YBDEN- 
UM—Moly- 


ARIOUS Tungsten - Molyb- 

denum alloys find miscellane- 
ous applications in radio tubes. 
Others of the following composi- 
tions have been applied to grid 
wires and other tube parts; Molyb- 
denum 15-40; Iron 10-30; and 
Nickel, at least 40%. The Molyb- 
denum may be partly replaced by 
Tungsten and the Nickel by Co- 
balt. Another alloy of Molybdenum, 
Molybdenum — 20, Nickel — 50; 
Manganese 2.25; Vanadium—0.3; 
Carbon 0.1; Silicon 0.2; and the 
rest Iron, is furnished in wire form 
for radio tubes. It is annealed at 
900-1200°C, (21). 

+ + + 


ANTALUM — Wires of Tan- 
talum or Tantalum-Tungsten 
alloy are not used to any great ex- 
tent in radio tubes of this country, 





bdenum rods and Fig. 5. Vacuum Tube Construction. Courtesy of RCA. + 


wires have been 

applied to radio vacuum tubes, us- 
ually in the grid structures, or else 
in supports, anchors, or other mis- 
cellaneous parts. Wire sizes .0015 
to .035” diameter are stocked for 
radio purposes. The wire is either 
packed in spools or coils, or else in 
cut lengths required by the radio 
tube. Molybdenum will weld read- 
ily to other metals as Iron, Copper, 
or Nickel, but not so easily to itself. 
The electron emission qualities are 
inferior to Tungsten, not only with 
regard to melting point, but also 
due to the fact that Molybdenum 
has a higher vapor pressure than 
Tungsten, rendering the metal not 
entirely suitable for high tempera- 
ture operation. 


though they are more common 
abroad. The wire is stocked in 
.001” to .250” size diameter and 
rods from 3%” to one inch. Tan- 
talum does not possess the hot 
strength of Tungsten, and is sub- 
ject to the same failing of Molyb- 
denum—high vapor pressure. 
Tantalum does possess, however, 
a great resistance to corrosive in- 
fluences. The Tantalum-Tung- 
sten alloys possess an _ inherent 
springiness, rendering them suit- 
able for springs. 
+ + + 

LATINUM—Platinum and plat- 

inum alloys monopolized the 
field at one time as the core for 
oxide coated filaments and lead-in 
wires. They were superseded by 





newly developed, less expensive 
alloys. 
+ + + 
ICKEL — Various nickel and 
silicon-nickel alloys are avail- 
able as core materials for oxide- 
coated filaments. Pure Nickel, 
because of its ductility, lends itself 
readily to the formation of woven 
meshes, such as those used in 
screen grids. The wires must be 
of high quality and free from 
deleterious gases. 
+ + + 


“| ONAL”—Konal is an alloy of 

Nickel-Cobalt-Ferrotitanium 
(80-20-10) (Reference 22). This 
alloy was developed to meet objec- 
tions to nickel filaments and super- 
sede the platinum filaments. It 
operates 175°C. cooler than Plat- 
inum filaments. It is harder to 
forge than_ tool 
steel, but it is non- 
sputtering at high 
temperatures, and 
does not lose its 
strength very 
much with _ in- 
creasing tempera- 
tures. 





+ + + 
Nal Metal 
(ireon 
99.95%) — A 


chemically pure 
iron is available 
in wire form as 
a grid material. 
The freedom from 
gas inclusions and elements detri- 
mental to tube life have made this 
material popular in certain appli- 
cations. 


- + 


4 


te 


Grids 


HE grid structure of the radio 

vacuum tubes play an import- 
ant part in the functioning of the 
tube. By reason of the potential 
applied to the grid, a measure of 
control is expressed on the flow of 
electrons from the cathode to the 
anode. To prevent retardation of 
the electrons, the spacings between 
the grid wires are relatively large. 
Close tolerances are necessary, not 
only on wire size, but also on the 


+ + 


(Please turn to Page 43) 
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Research On Fatigue Properties of Heavy 


Helical Springs 
PART | 
By C. T. Edgerton, Chairman, 


A. S. M. E. Research Committee On Mechanical Springs 


N two articles published in 1934*, 
Mr. J. B. Johnson, Chief of Ma- 
terial Branch at Wright Field, de- 
scribed some endurance tests on 
helical springs conducted at the 
Field under his supervision. The 
materials represented in the test 
spring's were: 


Plain Carbon—Basic Electric Melt. 

Plain Carbon — Acid Open Hearth 
Melt. 

Chrome Vanadium—Electric Melt. 

Silico-Manganese—Electric Melt. 

Beryllium Bronze. 


Dimensions on the test springs 


were: 


3.25” outside diameter 
.562” round bar 

4.45” solid height 
7.75” free height 

8 coils 

End ground square. 


+ + + 


N the endurance tests, which 
were through a zero maximum 
stress range, the stress at which 
springs ran 1,000,000 cycles be- 
fore failure was taken as the en- 
durance limit. Collateral tests 
were made on straight pieces of 
the various materials, in tension 
and torsion, and standard rotating 
beam endurance tests were also 
run. Results of the various tests 
are summarized in Table I. 
+ + + 


T will be noted that the plain 
carbon electric steel showed 





*The Iron Age—March, 1934. 


Progress report number three 
of the sub-committee on heavy 
helical springs of the Special 
Research Committee on 
Mechanical Springs of the 
American Society of Mechanical 
Engineers. * * * * *F 


best results in the endurance tests 
on springs, although somewhat in- 
ferior to the chrome vanadium in 
the rotating beam tests. This re- 
sult, as Mr. Johnson pointed out, 
is probably due to the greater sen- 
sitivity of chrome vanadium steel 
to “stress-raisers”’. 
+ + + 


N learning of these tests, your 

chairman and secretary en- 
tered into correspondence with Mr. 
Johnson, who became interested 
in the work of the Committee, and 
offered to conduct further tests 
on springs which we would furnish. 
This offer was very welcome, as 
the experimental program on heavy 
helical springs has been completely 
suspended in recent months, ow- 
ing to business conditions. 

+ + + 


General Test Methods 


N connection with the original 
series of tests, the Sub-Com- 
mittee drew up a tentative pro- 
gram covering the major variables 
to be investigated, — such as 
chemical composition, heat treat- 


ment, size of spring, etc., — and 
specifying the sizes for test 
springs, general methods of fabri- 
cation and heat treatment, and 
methods of conducting the cali- 
bration tests on the springs and 
the collateral physical and metal- 
lurgical tests on the material. In 
the work at Wright Field it is 
proposed to follow this program in 
most respects, but a few changes 
have been made. The most import- 
ant of these changes, having to 
do with the selection of stresses 
for the fatigue runs, requires a 
brief explanation. 
+ + + 


CRITICAL examination of 

the logged readings from a 
number of rotating beam endur- 
ance tests indicates that the S-N 
relation, for ferrous metals, can 
be represented with satisfactory 
accuracy by an equation of the 
form: 

(N—a) (S—b) = K 

This will be recognized as the 
equation of a rectangular hyper- 
bola; N=a and S=b are asymp- 
totes to the curve. The value of a 
is usually negative. The value of 
b may be interpreted as the en- 
durance limit. 


+ + + 


MATHEMATICAL investiga- 
tion has been successful in 
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developing formulas for the most 
probable values of a, b, and k, 
from suitable logged values of S 
and N. These formulas, while 
somewhat complex, are not diffi- 
cult to handle. 


+ + + 


F the theory just described is 

sound, a material saving can 
be effected in the time required 
to determine an endurance limit, 
as the probable value can be pre- 
dicted from a series of test runs 
in which the values of N range 
from a few thousand cycles up to 
a maximum of 1,000,000 to 2,000,- 
000. The range mentioned has been 
found to give predicted values 


which agree very closely with di- . 


rect determinations. There seems 
to be no good reason why the pro- 
posed method would not be equal- 
ly satisfactory for fatigue tests of 


large helical compression springs; 
and the saving in time would be 
even greater than with rotating 
beam tests, as a machine suitable 
for cyclic testing of such springs 
is necessarily massive, and oper- 
ates at a relatively slow speed. 


- ie, Allee. 


HERE is another practical ad- 
vantage in a method of en- 
durance testing helical springs 
which develops a complete S-N 
curve for the material, rather than 
merely its endurance limit. The 
failure of such a spring, in actual 
service, is not usually a catas- 
trophe, and users of these springs 
do not necessarily require an 
article which will last indefinitely. 
Hence the economic optimum is a 
spring which will give the longest 
life per dollar of cost, rather than 
one which will last forever regard- 


TABLE I 





less of cost, and the comparative 
life at stresses above the endur- 
ance limit is of very practical im- 
portance. 
+ + + 

HE test springs were there- 

fore designed for fatigue runs 
at a graduated series of stresses, 
ranging from the upper limit ob- 
tainable down to about the endur- 
ance limit. The maximum stress 
applied in each case was de- 
signed to compress the spring 
through most of its total range of 
movement. This of course, means 
that the springs would be cold 
worked in varying degrees, and it 
was realized that this cold work- 
ing would undoubtedly affect the 
results of the endurance tests. 
However, the procedure approxi- 
mately reflects usual design and 
service conditions; that is, a spring 
which is expected to withstand a 


Fatieue Characteristics of Helical Springs Original Tests at Wright Field, as Reported in the Iron Age of March 15, 1934. 














| Che am é | Acid Open Basic 
TYPE OF MATERIAL srinnith Electric 
Carbon 91 1.04 
Manganese 38 .38 
Chemical Silicon 16 16 
Phosphorus 036 015 
Composition Sulphur -037 -018 
Chromium 
Vanadium 
Coiling Temperature 1700°F. Cold 
Hardening Temperature 1575°F. 1550°F. 
Heat Hardening Time 20 min. 
Quench in Oil Oil 120°F. 
Treatment Draw Temperature 940°F. 800°F. 
Draw Time Lead—1 min. Lead—15 min. 
Quench from draw in Air Air 
Proportional Limit (1) 144000 144000 
awsionl Yield Point (2) 179000 194000 
Cae Ultimate Tensile Strength 225000 237000 
Properties in | Elongation in 2” 20 5% 
esti Modulus of Elasticity 30200000 29800000 
Ratio—Yield Pt./Ult. Tens. Str. 86 -83 
| 
Physical Yield Strength 118000 126000 
inguetiia te Modulus of Rupture 173000 194000 
. Torsional Modulus 10800000 10800000 
Torsion Ratio—Yield Str./Mod. of Rupture | -68 .64 
Hardness Brinell—3000 Keg. 438-450 430-470 
fi oS a 
Rotating | Fatigue Limit 80000 98000 
Beam {Same with 60° V notch 36000 48000 
Fatigue | Ratio—-Fat. Lim./Ult. Tens. Str. 36 41 
Tests |Ratio—Fat. Lim. with notch/Fat. Lim. Std. M5 49 
RSLs ees 
Torsion \Fatigue Limit, 0—max. (4) 102000 123000 
an | Same—reversed stress (4) 52000 
Fatigue Seinen, 0—max. (5) 73000 98000 
Tests | Ratio—Fat. Lim. Tors./Fat. Lim. Bend -65 











Chr. Van. S‘l.co-Man. | Beryllium 
Electric Electric | Bronze 
| 
—|- 2 
52 53 
.66 .83 
1.96 Cu—2.38 
| 
| 
| . Be—97.60 
88 | 
21 
| 
= — | oakdinte dead eeddes ee 
Hot Hot | Cold 
op op 
1600 F. 1600°F. eesti 
40 min. 49 min. | 
; : 520°F. for 
Oil 130°F. Oil 130°F. | mage 
810°F. 860°F. | ahi 
1 hour 1 hour eatlin 
Air Air | J 
pea rials Stu ai ee ee 
| 
140000 132000 | 110000 
229000 210000 | 132000 
237000 236000 | 166000 
uy 12% 5% 
30200000 29100000 | 18200000 
96 89 | -83 
141000 141000 | 95000 
183000 190000 | 110000 
11200000 10700000 | 6500000 
.73 74 86 
ee Shae eR ee eet ee ae ee ee juts 
477-488 438-457 | 303 
104000 112000 | 30000 (3) 
28000 35000 | 16000 (3) 
44 48 | 18 
27 31 53 
128000 138000 | 20000 
75000 | 16000 
82000 75000 37000 
72 | 53 


Zi 











(1) .0001 per inch. (2) .002” per inch on Acid O.H. and Basic Electric; .001” per inch on others. (3) 300000000 cycles. (4) Polished Straight Specimens. 


(5) 1000000 cycles. 
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j’ HIGH-SPEED PRODUCTION (34. RUGGED, RIGID CONSTRUCTION <> TIMKEN 
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DIAMETER, CUT-OFF, ETC. sy SIMPLE FEED ADJUSTMENT ;% SAFETY HAND 
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STANDARD VARIABLE SPEED UNIT 5y WIRE FEED ON CLUTCH TYPE ADJUSTABLE 
THROUGH FIXED CENTER CHANGE GEARS OR SLIDING GEAR BOX. 


Minimum set-up time and rigid, compact design 
for trouble-free performance are among the 
major features of TORRINGTON’S new, improved, 
modern line of high-speed, automatic, anti-friction 
Spring Making Machinery. Segment and clutch 
type coilers available in 8 sizes. Range .006 te 
3 inch diameter wire. 


Attachments available for coiling square or odc 
shaped wire, rings, etc. Feed drive gears may be 
reversed for extreme accuracy when coiling ring: 
or short springs. 
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Write for folder describing and illus- 
trating the many novel features of 
this new line of spring making equip- 
ment. Send us sample springs or 
drawings. Your spring problems will 
be welcomed. 
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given maximum stress in service 
is in general designed to go solid 
at a stress somewhat above this 
service maximum. 
a, 
NOTHER change in the pro- 
gram was made necessary by 
the limited capacity of the cyclic 
testing machine at Wright Field. 
The standard size of test spring 
originally adopted was 1” round 
bar and 5” mean helix diameter; 
this was amended to °*4,” round 
bar and 334.” mean diameter, the 
spring index thus being the same 
as before. 
+ + + 


Grades of Material to be Tested 


OR the first runs springs will 


be made of: 

(a) Plain Carbon, Open Hearth Basic 
Melt. This is the material in most 
general use for large helical springs, and 
is therefore a logical point of departure 
for the project. 

(b) Plain Carbon, Electric Melt. This 
grade gave the best endurance limit in 
the tests reported by Mr. Johnson, and 
it will be desirable to check the results 
on steel of known history, hardenabil- 
ity characteristics, etc. 

(ec) Silicon Vanadium, Electric Melt. 
This steel was originally developed to 
solve the problem of producing Pull- 
man equalizer springs of increase flex- 
ibility, with no increase in overall dim- 
ensions. Results have been very satis- 
factory, and the industry is deeply in- 
terested in the possibilities of this steel. 


+ + + 

THER grades will be selected 

and announced later. 

+ + + 
Calculation of Fibre Stresses— 
The Rover-Wahl Correction 

N calculating fibre stresses from 
the results of the calibration 
tests, and in assignment of stresses 
for the endurance tests, it is pro- 
posed to use the Rover-Wahl for- 
mula. There seems to be no doubt 
that this formula states, with 
approximate accuracy, the maxi- 
mum stress in a helical spring of 
given dimensions. But some mem- 
bers of the Committee have ques- 
tioned the necessity of consider- 
ing this maximum as the critical 
design stress. Mr. Wahl himself 
has referred to this point as some- 
thing that remains to be proven. 
The application of the Rover-Wahl 
correction to the design of cer- 
tain springs, long standard in rail- 
road service, results in stresses 
that are so high as to appear quite 


impossible, in view of the uniform- 
ly good service record of these de- 
signs. Finally, it would appear 
from Dr. McAdam’s recent work 
that, in the case of stress aug- 
ments due to notches or other dis- 
continuities, the reduction in fa- 
tigue limit seldom or never cor- 
responds to the theoretical inten- 
sity of the augmented stress. It 
seems reasonable to expect that 
the same thing would be true for 
stress augments due to “form fac- 


” 


tor’. 
+ + + 


HE logical line of attack on 
. this problem is to run com- 
parative fatigue tests in springs 
of varying index, but otherwise as 
nearly identical as possible. In view 
of the great importance of this 
problem, it is proposed to make 
such a comparative test as early 
in the program as possible. 

+ + + 


OLLATERAL Tests and Metal- 
lurgical Investigations: Ten- 
sile and other tests on straight 
bars, treated with the springs, as 
well as micro-examination of the 
steel, will be conducted, in general 
accordance with the tentative pro- 
gram. Mr. Johnson has undertak- 
en to test the springs with a mag- 
naflux apparatus, before the fa- 
tigue runs. 
+ + + 
URTHER Development of the 
Program: Reporting of Re- 
sults. The program as so far de- 
veloped contemplates (a) deter- 
mination of the available spring 
material which, made into helical 
springs from bars with “as rolled” 
finish, will develop the best en- 
durance limit; (b) using springs 
of the grade so selected, to run 
tests for the comparative effect 
of various surface finishes (cold 
drawing, centreless grinding, etc.) 
Further steps will be decided on 
and announced later. 


+ + + 


ACH group of springs will be 
designated by a series letter 
(Series A, Series B, etc.) and the 
results of tests on each series will 
be presented in a separate section 
of this report, to be issued as soon 





as work on the series is complet- 
ed and results analyzed. 
+ + + 


Fatigue Tests on Series "A" 


Springs of Plain Carbon 
Basic O. H. 


Section Il 


ATERIAL used was basic open 

hearth heat No. 44355, of 

Pittsburgh Crucible Steel Com- 
pany, Chemical composition: 


Carbon 1.05 % 

Manganese 36 % 

Phosphorus 020% 

Sulphur 032% 

Silicon 1A5 % 
+ + + 


HREE-QUARTER inch round 

spring bars were rolled and 
sheared to 8314” long, tapered on 
both ends, and fabricated into 
springs in “as rolled’ condition 
and surface finish. The springs 
were coiled hot, to graduated 
heights ranging from 12” for 
spring A-1 down to 7 29/32” for 
A-9. The corresponding range of 
pitch measurements was from 2” 
to 1.21”. Approximate mean helix 
diameter was 3%”, to give a 
spring index of 5. The springs 
after coiling were cooled in air. 

+ + + 
Heat Treatment 

PRINGS were reheated to a 

temperature of 1620°F. in a 
natural-gas fired furnace, and 
quenched in oil; then drawn for 
one hour (at temperature) in a 
lead bath at 700°F. and air cooled. 
Brinell Hardness measurements on 
the finished springs ranged from 
415 to 444. 

+ + + 


Calibration Tests 
HE springs were first com- 
pressed solid several times in 
a hydraulic spring tester, with the 


following results: 
+ + + 
Spring Coiled Times Free Het. 


No. Height Solid after Test 
A-1 a2” 5 9 1/16” 
A-2 11 23/64” > 8 27/32” 
A-3 10 27/64” 5 8 25/32” 
A-4 9 41/64” 6 8 39/64” 
A-5 9 43/64” 6 8 39/64” 
A-6 9 5/8” 6 8 33/64” 
A-7 7 29/32” 6 421/32” 
A-8 755/64” 6 737/64” 
A-9 429/32” 6 7 41/64” 


The ends of the springs were then 
ground square on a Gardner Disc 
grinder. 
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HE calibration tests were con- 

ducted in accordance with the 
Tentative Program proposed some 
time ago by the Sub-Committee. 
The complete test data are given 
in Table II. In addition to the 
overall heights measurements at 
graduated loads, measurements 
were taken from prick punch 
marks spanning four active coils, 
on springs A-1, A-3, and A-9 only. 
The latter measurements will be 





used to calculate working values 
of the torsional modulus and of the 
number of inactive coils; and an 
analysis of the figures and results 
will be communicated in a later 


report. 
+ + + 


PRINGS were then forwarded 
to Wright Field for the fatigue 
tests, together with six straight 
pieces of the material; the latter 
had been heat treated along with 
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the springs, and were intended for 
tension and torsion tests. 


+ + + 


T Wright Field the springs 

were first compressed solid 
several times, and the height 
measured after each compression. 
Tests with a magnaflux apparatus 
indicated no cracks or other de- 
fects. They were then run suc- 
cessively through the endurance 






























































Springs Series A. TABLE II Calibration Tests 
Loads Overall Heights [ jane | Overall Heights 
in ° Compression { Release | in | ‘ Compression | Release 
Pounds | _ Front Back Average | Front Back | Average | poynds | Front Back | Average | Front | Back | Average 
| 
Spring A-1l Spring A-2 
a ie = oe Pa. al a os es —_ ae a ee a i ti 1 ] | } 
Free | 8.751 8.947 8.849 | 8.696 | 8.91 | 8.794 | Free | 8.758 | 8.731 | 8.745 8.706 | 8.670 | 8.688 
500 =| ~=—8.490 8.510 8.500 | 8.346 8.360 8.353 500 | 8364 | 8.375 | 8.370 8.210 | 8.233 | 8.222 
1000 | 8.120 8.114 8.117 | 7.882 | 7.878 | 7.880 | 1000 7.977 | 7.978 | 7.978 | 7.776 | 7.782 | 7.779 
1500 | 7.738 7.728 | 7.781 | 7.457 | 7.446 | 7.452 | 1500 7.628 | 7.622 | 7.625 7.334 | 7.331 | 7.333 
2000 «| 7.353 7.339 7.346 | 7.007 6.990 | 7.003 | 2000 7.210 | 7.205 | 7.208 6.922 | 6.919 | 6.921 
2500 6.952 6.938 | 6.945 | 6.627 6.616 | 6.622 | 2500 6.834 | 6.830 6.832 6.530 | 6.527 | 6.529 
3000 | 6.532 6.520 6.526 | 6.229 6.218 | 6.224 | 3000 | 6.429 | 6.425 | 6.427 6179. |. GATT = |. 6278 
3500 | 6.120 6.108 6.114 | 5.854 | 5.854 | 5.849 | 3500 | 5.984 | 5.980 | 5.982 | 5.788 | 5.781 | 5.782 
4000 | 5.666 5.654 5.660 | 5.473 | 5.463 | 5.468 | 4000 5.545 | 5.541 | 5.543 | 5.431 | 5.430 | 5.431 
4500 5.227 5.214 5.221 | | | | | 
Solid | 5.126 5.121 5.124 | Solid 5.167 | 5.171 | 5.169 | 
Spring A-3 Spring A-4 
Free | 8.649 8.601 8.625 8.618 8.542 | 8.580 Free 8.436 8.453 | 8.445 | 8.396 | 8.412 | 8.404 
500 8.251 8.262 8.257 | 8.149 8.169 | 8.159 500 8.041 | 8.051 | 8.046 | 7.964 | 7.987 | 7.976 
1000 | = 7.867 7.871 7805 «| 75718 | 7.725 | 7.722 | 1000 | 7.691 | 7.696 | 7.694 | 7.555 | 7.563 | 7.559 
1500 | 7.487 7.884 7.486 | 7.298 7.292 7.295 1500 7.290 7.287 | 7.289 | 7.141 | 7141 | 7.141 
2000 =| = 7.097 7.093 7.097 | 6.880 | 6.877 | 6.879 2000 | «66.976 | 6.976 | 6.976 6.790 | 6.790 | 6.790 
2500 | 6.710 6.706 6.708 | 6.502 | 6.500 | 6.501 2500 6.569 | 6.568 6.569 | 6.397 6.397 6.397 
3000 =| ~=6.317 6.314 6.316 6.116 | 6.114 | 6.115 3000 | = 6.200 6.200 | 6.200 6.037 | 6.036 6.037 
3500 | 5.908 5.906 | 5.907 | 5.744 | 5.742 | 5.743 3500 =| 5.820 5.821 | 5.821 5.689 | 5.687 5.688 
4000 5.507 5.504 | 5.506 | 5.372 | 5.370 | 5.371 4000 5.414 | 5.415 | 5.415 | 5.343 | 5.343 | 5.343 
Solid | 5.057 5.059 | 5.058 | | Solid 5.126 5.127 5.127 | | | 
Spring A-5 Spring A-6 
| | | | 
Free | 8.432 8.453 8.443 8.348 8.414 | 8.381 Free | 8.304 | 8.315 8.310 | 8.275 | 8.275 | 8.275 
500 =| = 8.092 8.102 8.097 7.982 8.001 | 7.992 500 | 7.926 | 7.936 | 7.931 | 7.853 | 7.870 | 7.862 
1000 | 7.738 7.743 | 7.741 7.579 7.588 | 7.584 1000 7.595 | 7.599 | 7.597 | 7.496 7.506 | 7.501 
1500 | 7.366 7.361 | 7.364 7.163 7.163 | 7.163 1500 | 7.226 | 7.224 | 7.225 | 7.058 | 7.055 7.057 
2000 | 6.987 6.983 | 6.985 | 6.805 6.804 6.805 2000 | 6.860 | 6.856 | 6.858 | 6.675 | 6.671 6.693 
2500 6.606 | 6.602 6.604 | 6.427 | 6.426 | 6.427 2500 | 6.453 6.449 | 6.451 | 6.307 | 6.305 | 6.306 
3000 | 6.213 | 6.210 6.212 | 6.050 6.048 | 6.049 3000, | 6.047 6.043 6.045 | 5.922 5.920 | 5.921 
3500 | 5.827 5.824 | 5.826 | 5.703 5.701 5.702 3500 | «5.643. | 5.640 5.642 | 5.552 | 5.550 | 5.551 
4000 | 5.430 | 5.427 5.429 | 5.357 5.358 | 5.358 | | | 
Solid | 5.159 | 5.MM7T | 5153 | | Solid | 5.120 5.120 | 5.122 | 
Spring A-7 Spring A-8 
————__———. Bi oe a e = : Sa ere Se Ese 
Free | 7.520 7.436 7.478 7.512 | 7.418 7.465 | Free 7.486 | 7.485 | 7.486 | 7.476 | 7.469 | 7.473 
500 | = (7.081 7.096 7.089 | 7.092 | 7.113 7.103 | 500 | 7.144 | 7.164 7.154 | 7.112 7.134 | 7.123 
1000 =| (6.774 6.785 | 6.780 | 6.753 | 6.766 | 6.760 | 1000 | 6.800 | 6.811 | 6.806 | 6.772 | 6.781 | 6.777 
1500 6.423 6.425 | 6.424 | 6.379 | 6.381 | 6.380 | 1500 | 6.458 6.460 | 6.459 | 6.418 | 6.419 | 6.419 
2000 =| «6.058 | 6.058 6.058 | 6.027 | 6.026 6.027 | 2000 | 6.126 | 6.128 | 6.127 | 6.084 | 6.086 6.085 
2500 | 5.703 | 5.701 5.702 5.686 | 5.685 | 5.686 | 2500 | 5.793 | 5.795 | 5.794 | 5.763 | 5.766 | 5.765 
3000 | 5.354 5.353 5.354 | 5.338 5.338 | 5.338 | 3000 | 5.474 5.476 |: 5.475 | 5.459 | 5.462 5.461 
Solid | 5.096 | 5.104 | 5.100 | | | | Solid | 5.145 | 5.154 | 5.150 | | 
Spring A-9 
eS" eee Cac, Ween | ioe Sat ae eae alist | | | | | 
Free | 7.547 | 7.480 | 7.514 | 7.537 | 7.467 7.502 | 2000 | 6.139 | 6.139 | 6.139 | — | 6.111 | 6.112 
500 | 7.187 7.203 | 7.195 | 7.147 | 7.164 | 7.156 | 2500 | 5.805 | 5.804 | 5.805 | 5.777 5.776 | 5.777 
1000 | 6.835 | 6.842 | 6.839 6.808 | 6.812 6.810 | 3000 | 5.495 5.495 | 5.495 | 5.490 | 5.489 | 5.490 
1500 6.484 | 6.484 | 6.484 | 6.457 | 6.456 | 6.457 | Solid | 5.222 | 5.226 | 5.224 | 
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Springs Series A 


TABLE Ii 
Deflection Readings on Four Active Coils. 
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Loads in Spring A-1 
Pounds | Compression 
| 
———$—$_—__—_—_|—— 

Free | 5.65 

500 5.48 

1000 | 5.24 

1500 | 4.97 

2000 | 4.72 

2500 4.49 

3000 | 4.19 

3500 3.90 

4000 | 3.61 

4500 | 3.30 

Solid | 3.09 
Spring No. A-1 
Size of Bar (1) -736” 
Outside Diameter (2) 4.581” 

Mean Helix Diameter (3) 3.761” | 

Spring Index (4) 5.137 
Rover-Wahl Correction Factor | 1.3016 
M.F.S. per t { Conventional Form’la) 24149 
100-Ib Ld.{ | with Rover-Wahl Cor. 31418 
Capacity Solid—lbs. | 4570 
M.F.S. | { Conventional Form’la| 110360 
Solid { | with Rover-Wahl Cor.| 143580 





(1) Average of six measurements. 


] Spring A-3 
Release Compression Release 
5.60 | 5.62 5.61 
5.34 | 5.40 5.31 
5.03 5.13 5.02 
4.76 4.88 4.73 
4.46 4.63 4.49 
4.21 4.40 4.21 
395 4.14 3.94 
3.68 3.86 3.70 
3.44 3.54 3.40 
3.12 


Spring Measurements and Development of Constants 


A2 | A-3 A-4 A-5 

737” =| = .729” .728” .733” 
4.576” | 4.555” 4.540” 4.534” 
3.778” | 3.761” 3.753” 3.743” 
5.130 | 5.159 5.155 5.106 
1.3015 | 1.2995 1.2998 1.3031 
24082 | «= 24722 24772 24204 
31343 | = 32126 32199 31540 

4410 | = 4550 4330 4350, 
106200 | = 112485 107260 105290 
138220 | 146170 139420 137200 


(2) Average of six measurements, not corrected for pitch angle. 
(3) Corrected for pitch angle (perpendicular to helical axis). 


(4) Ratio—Mean Helix Diameter/Size of Bar. 


Spring A-9 


Compression Release 
4.74 4.72 
4.54 4.48 
4.30 4.27 
4.06 4.03 
3.81 3.80 
3.60 3.58 
3.39 3.38 
3.15 
A-6 A-7 A-8 A-9 
731" 731” 735” | .738” 
4.533” 4.498” 4.516” | 4.511” 
3.746” 3.728” | 3.787” [ <B922"7 
5.124 5.093 | 5.088 | 5.050 
1.3019 1.3040 1.3044 | = 1.3070 
24422 24272 24013 | «= 23615 
31795 31651 31323 || 30865 
4140 3355 3480 | 3415 
101107 81430 83565 | 80645 
131630 106190 109000 =| =: 105400 








test. Measurements, loads and 
stresses, and test results are sum- 
marized in Table III. The endur- 
ance tests were conducted in a 
cyclic testing machine of about 
9000 pounds capacity and 314” 
maximum travel, running at 60 
revolutions per minute. A photo- 
graph of the machine is on file 
with the Sub-Committee. 
+ + + 
ESULTS of 
the tension 1 
and torsion tests 
were as follows: 
In Tension 
Proportion Limit 
118,000 
Yield Strength 
(.062”/in.) 142,300 
Ultimate Tens. 
Strength 206,200 
Elongation 1% lo 
Ration—Yield 
r./U. tT: Ss. #9 
Modulus of Elas- 
ticity 29.1x10° 
In Torsion 
Proportional 
Limit 82,500 ae 
Yield Pt. (.002”- 
/in.) 119,900 
Modulus of 
Rupt. 153,100 8 
Ratio—Yield Pt./- 
Mod. Rupt. -78 
Torsional Modulus 
11.8x10° 


To 
40% 


HE tests at Wright Field are 

described in Air Corps Mem- 
orandum Report M-56-2783 Part 
II, a copy of which has been fur- 
nished to the Sub-Committee by 
Mr. Johnson. 


+ + + 
S proposed in Section I of the 


present report, an analysis of 
the results of the endurance test 


lof 4o€ 
= Fiqure L. 7 





was made for the equation repre- 
senting the probable stress-endur- 
ance curve, based on the assump- 
tion that this equation would be 
of the form: 


(N—a) (S—b) = K 
+ + + 
HE probable equation was 
found to be: 
(N—26.84) (S—72.73) = 3414.13 
in which both S and N are in 
thousands. Fig- 
ure I shows a 


graphical plot of 
the equation, to- 
gether with the 
actual test obser- 
vations. 

+ + + 


te HE analysis 

for the prob- 
able equation in- 
cluded, of course, 
only the readings 
on tests that ran 
to destruction; 
that is, on springs 
A-1 to A-7 in- 
clusive. The re- 
sults for all seven 
springs plot fair- 
>» ly close to the 


‘ETE RTIRINIER  _ a memet -eaneange agrmmeapremes: 
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curve. The agreement, in fact, (a) The springs in the original § : es 
is markedly better than is usually tests were made from centreless 2] © | Ss cs 
found in the case of a series of ground bars, while Series A =z] 3 © wo aeununn |i Zz 2 5 
rotating beam endurance tests. springs were fabricated from bars 2 & Sas m @ 
In the writer’s opinion, this im- “as rolled”. It would appear that 2] — ee a ge 2 & 
proved correlation is to be ex- the centreless grinding had no ¢ | as 
pected; relative stresses in heli- consistently beneficial effect on s 4 «8 «pene ee | Fs ti 
cal springs can be measured with _ the fatigue results. gs) SS & Raassse | z 3 $ 
greater accuracy than those in a (b) The basic electric springs # | = 
rotating beam specimen. were coiled cold; all other grades, < T | y z 
+ + + including the Series A springs, 7 se a ea “e }#] & 
ESULTS from springs A-8 and Were Coiled hot. Examination of ] & 8 5 ERESRS5 13 5 |, 
R : a straight piece of the basic elec- « I cs 
A-9, while excluded from the trie steel led to the belief that it =| —————W——_' ___ | 8 
analysis for the probable S-N had been cold drawn; and cold coil- 3 i 
curve, both furnish contributory ed springs are quite apt to be fab- L ee Reeeeee | 3 
evidence of its approximate accur-  vicated from cold drawn steel. aah eee ee ” | = 
acy. The correlation of the A-8 Obviously, this suggests the pos- = oe ae 
result with the curve is obvious.  sipility that a cold drawn finish ~ : ie oF: 
Spring A-9 was tested at 65,000 and/or cold coiling of the springs ie ein 
fibre stress, and ran nearly 1,500,- had a good deal.to do with the BS F FSSBESRB | mt | 
000 cycles, without failure. It was superior fatigue results obtained } $5 | 
later tested at a stress of 100,000, fom the basic electric. As set ee a 
and failed at 250,000 cycles. This forth in Section I of this report, oe 
is a longer life than is predicted by the proposed development of the 8 8 & RRERRER | | 
the probable curve. Now current test program will include an inves- | 
fatigue theory states that cold tigation of the effect of various eechsgrcidin -|9 w 
eee septa pence tig be surface finishes. | 3 : 
ndurance limit raises that limit. . : fe 
iggle tela pit gp pce A-9 |: (c) * ihe eae - aed ~~ 2 3 3 2888888 9 2 7 
; sical values of the various steels | |3 & 4 
was at 65,000 psi, less than the in tension and torsion discloses i (ZR 4 
endurance limit ; consequently the some interesting and rather puz- a eee eae ELS |: 3 
life of the spring was markedly in- aling facts. The figures are re- sis | . 
creased. ra — for ready reference in SS S SFRRRRS || * | i 
a : | = 
OMING now to a comparison 4 + + + = oaee 5 ‘a 
of the results with those of XAMINATION of these figures 1 | 
the original tests at Wright Field, indicates little or no correlation <2} skh heke een 2 
as summarized in Section I of this between the physical and endur- Peres. re eee eee | ° 3 
report; it must be borne in mind ance values. Best physical values ; paki." ome Sef “ 
that in these tests the fatigue limit were shown by the silico-man- | |e 
of the springs was taken as the’ ganese springs, the lowest group A wine ; | =| & 
° f . eeececeseeecee | 6s 
stress at which they would run but one in fatigue value. Series OR re ee ee 
1,000,000 cycles. The true fatigue A, the lowest in physical values, | ae ee 
limit is about 5,000 psi less. With compared favorably in fatigue ee pe ee ene 
this correction, the original tests values with all the other steels ex- \ st 
show the following fatigue values: cept the basic electric. £8 8 2stsetee || Fe 
For Basic Electric 93,000 psi 2 es } es 
For Chrome Vanadium 77,000 psi N this connection, attention is Tee Cre ee a 
For Acid Open Hearth 68.000 psi__ invited to the heat treatment of ees 
; e various groups, and particul- 2 eye wpreeere || oe 3 Fo 
Thus the Basic Open Hearth arly to the draw temperatures, 2 F SF FSREESS | Re FE 
ee of sia si peep A esio§ time, and media. The acid springs | 
ii weenie ne nee a th ae were drawn at an unusually high rig 1 ey Coat ane a |. he: 
es ‘any ot 5h Ke si temperature, but for only one so g we tthazt lig az2 Ie 
ee, a a | ete: aed while lead may bea ss $ 8883228 | p22 19 
steels, somewhat lower than f,.ter acting draw medium than vo eee ete ae yee 
chrome RRR ae, BES VER ee air, a draw of this duration can Sirs 7 ie 
lower than basic electric. have only a superficial effect. The | See goo z 
ye die treatment of the basic electric, a3 papesssige2 | Ess 125 
URTHER study of the test data chrome vanadium, and silico-man- AS 5SESSSSSSSE 1 8% fea 
brings out these interesting ganese steels were conventional. alate: | as 
points: That of the Series A springs was Sx 
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Acid Open Basic Chrome Silico Basic O.H. 
Hearth Electric Vanadium Manganese Series A 
1 ( Proportional Limit 144000 144000 140000 132000 118000 
T -" } Yield Point 179000 194000 229000 210000 142000 
i : 
ension | Ulitmate Tens. Str. 225000 227000 237000 236000 206000 
In f Yield Strength 118000 126000 141000 141000 119000 
Torsion | Modulus of Rupt. * 173000 194000 183000 190000 153000 
Fatigue Limit of Springs 68000 93000 77000 70000 72730 
Ratios / Springs/U. T. S. 30 Al 325 30. 35 
atos | Springs/Mod. Rupt. 39 48 42 37 48 
Brinell Hardness 438-450 430-470 477-488 437-457 415-444 my 
Draw Temperature 940°F. 800°F. 810°F. 860°F. 700°F. 
Draw Time and Medium Lead—1 min. Lead—15 min. 1 hour 1 hour Lead—1 hour 
s 
at a rather low temperature HE theory has recently been long time draw will effectively : 
(700°F.) and an unusually long advanced that this particular relieve internal strains, while the 5 
time (one hour at temperature, in draw practise will have a favor- comparatively low temperature R 
lead). able effect on endurance, as the will not unduly lower the ultimate : 
Springs Series B. TABLE IV Calibration Tests Cc 
y 
Loads Overall Heights ere Overall Heights ¢ 
in ° Compression | Release in ° Compression ! Release a 
Pounds | Front Back | Average Front Back | Average Pounds Front Back | Average | Front Back | Average ( 
i | | 
SSAC a ae . SR, Es (EN Te aN ESSAY ES PP ( 
Spring B-1 Spring B-2 ( 
Say ST rs a rm Th 5 a = oe ee eed iin es ee ey ae er cP are ane a A A a a ( 
Free 6.542 6.606 6.574 6.523 6.586 6.555 Free 6.508 | 6.528 | 6.518 6.481 6.511 | 6.496 iis 
1000 6.400 6.390 6.395 6.325 6.321 6.323 1000 6.340 | 6.340 | 6.340 6.269 6.272 6.271 
2000 6.241 6.226 6.234 6.125 6.115 6.120 2000 6.180 6.174 | 6.177 | 6.070 6.065 | 6.068 
3000 6.062 6.050 | 6.056 5.925 5.915 5.920 3000 6.010 | 6.005 6.008 5.902 5.898 5.900 ; 
4000 5.898 | 5.887 5.893 5.749 5.738 5.744 4000 5.842 5.838 5.840 | 5.724 5.720 | 5.722 
5000 5.714 | 5.702 5.708 5.578 5.567 5.573 5000 5.659 5.655 5.657 5.542 5.538 |, 5.540 
6000 5.522 | 5.511 5.517 5.417 5.407 5.412 6900 5.473 | 5.469 5.471 | 5.403 5.400 | 5.402 ? 
7000 5.316 5.305 5.311 5.260 5.250 5.255 | | | 
Solid 5.088 5.081 5.085 Solid 5.147 | 5.143 | 5.145 
Spring B-3 Spring B-4 
oe Te ac a ee ee a Se ees ee — va cap, ces eee . | Pe oe Ohh) hears al ab it i = 
Free | 6.427 6.391 6.409 6.410 6.360 6.385 Free 6.098 6.038 | 6.068 | 6.088 6.034 | 6.061 
1000 =| 6.208 6.210 | 6.209 6.172 6.177 6.175 1000 5.883 5.877 5.880 5.858 5.860 | 5.859 
2000 «| «6.060 «=| «6.055 | 6.058 6.003 5.998 6.001 2000 5.739 5.730 | 5.735 | «(5.690 5.688 | 5.689 
3000 5.892 | 5.885 | 5.889 5.812 5.807 5.810 3000 5.581 5.574 | 5.578 | 5.539 5.535 | 5.537 
4000 5.732 5.726 5.729 5.637 | 5.628 5.633 4000 5.400 | 5.396 | 5.398 | 5.369 5.365 | 5.367 
5000 5.553 5.548 5.551 5.481 5.478 5.480 | 
6000 5.381 5.376 5.379 5.331 5.327 5.329 | | 
Solid 5.075 5.069 5.072 Solid 4.956 4.958 | 4.957 | 
Spring B-5 Spring B-6 
| x an ian, oo _ eee} ee ae ith eal « fry ee ee 
Free 6.220 | 6.152 6.186 6.215 6.141 6.178 Free 6.172 | 6.183 | 6.178 | 6.158 | 6.182 | 6.170 
1000 | 6.019 | 6.015 6.017 5.988 5.988 | 5.988 1000 5.911 | 5.907 | 5.909 | 5.981 | 5.986 | 5.984 
2000 «| 5.863 | 5.856 | 5.860 5.813 | 5.809 | 5.811 2000 5.861 | 5.857 | 5.859 | 5.808 | 5.804 | 5.806 
3000 | 5.707 | 5.702 5.705 5.645 | 5.640 | 5.643 3000 5.704 | 5.702 | 5.703 | 5.653 | 5.649 | 5.651 
4000 | 5.541 | 5.535 5.538 5.488 5.483 | 5.486 | 4000 5.548 | 5.544 | 5.546 | 5.500 5.496 | 5.498 
5000 =| 5.379 =| 5.375 5.377 5.332 | 5.325 5.329 5000 5.385 | 5.380 | 5.383 | 5.338 5.336 | 5.337 
Solid | 5.037 | 5.036 | 5.037 | Solid 5.077 | 5.078 | 5.078 | | 
Spring B-7 Spring B-8 
] 1 Se. 1 ae Cee : i fees Tr Gx ] 
Free 6.064 | 6.055 | 6.060 6.058 6.048 6.053 Free 5.982 | 6.057 | 6.020 | 5.972 6.046 | 6.009 
1000 «| 5.888 | 5.893 5.891 5.880 | 5.888 5.884 1000 5.862 | 5.865 | 5.864 | 5.840 5.843 5.842 
2000 | 5.738 «| 5.736 5.737 5.712 | 5.708 5.710 2000 5.698 | 5.691 | 5.695 5.669 5.663 5.666 
3000 | «45.585 | 5.580 5.583 5.555 5.551 5.553 3000 5.540 | 5.534 | 5.537 5.504 5.496 5.500 
4000 | 5.430 | 5.425 | 5.428 5.401 | 5.397 5.399 | 4000 5.376 | 5.370 | 5.373 | 5.341 5.334 | 5.338 
Solid | 5.056 | 5.052 5.054 Solid 5.005 | 4.996 | 5.001 | 
| ' » A bY | | 
Spring B-9 
(Rha ee aE ‘en eget” i ae as ge eel n= 
Free 6.002 | 5.987 5.995 5.988 5.981 5.985 | | | 
1000 | 5.820 | 5.823 | (5.822 5.806 5.810 5.808 | 
2000 | «5.674 | 5.668 | 5.671 | 5.651 | 5.647 5.649 | 
3000 «| «(5.514 | 5.508 | 5.511 | 5.493 | 5.487 5.490 | | | 
4000 | 5.353 | 5.847 | 5.350 | 5.345 | 5.339 5.342 | | | 
Solid | 5.000 | 4.996 | 4.998 | | | | | | | 
| | | i ! | | 
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Deflection Readings on Four Active Coils 


























Loads in Spring B-1 | Spring B-3 | Spring B-9 
Pounds Compression | Release | Compression | Release | Compression | Release 
— —__—_ $$ ——_——_——— | ! - | sisliindii i — ——— 

Free | 4.10 | 4.09 3.90 | 3.89 3.57 | 3.57 

1000 | 4.01 3.96 3.78 3.75 3.49 | 3.46 

2000 | 3.90 | 3.83 3.66 | 3.60 3.40 3.37 

3000 3.78 3.69 3.56 | 3.47 3.28 3.26 

4000 | 3.69 3.59 3.45 3.38 3.20 3.18 

5000 | 3.57 3.48 3.33 | 3.30 | 

6000 | 3.47 3.36 | 3.21 | 3.17 

7000 3.33 3.26 

Solid 3.16 3.00 | 2.94 

| | 
Spring Measurements and Development of Constants 
. ; : ; , 
Spring No. i B-2 B-3 B-4 B5 | Be - | @™ B-9 

Size of Bar (1) | -746” .730” 736” | .732” .782” | .739” 732” | wae 729” 
Outside Diameter (2) | 3.936” 3.030” $ious” | 3080” | -s.oss” | +8.082” 3.027” | 3.005” 3.018” 
Mean Helix Diameter (3) | 9. 939” 2.245” | 2.230” | 2.268” | 2.257% | 2.247” 2.251” 2.238” 2.246” 
Spring Index (4) | 9.992 s'675:. | siege |! Bose |. Sess.) Beat | 3.077 3.095 3.083 
Rover-Wahl Correction Factor | 1.5820 1.5614 1.5725 1.5574 1.5596 | 1.5697 | 1.5610 1.5567 1.5596 
M.F.S. per] {Conventional Form’la | 13689 14696 14.243 14693 | 14654 } 14177 14645 15081 14794 
1000-Ib. 1d. { ) with Rover-Wahl Cor. | 21656 22946 22397 | 22883 | 22854 | 22254 | 22861 | 23467 23073 
Capacity Solid—Ibs. | 8030 7680 7720 | 6480 7050 6870 | 6420 6295 6170 
M.F.S. { Conventional Form’la 109920 112865 109960 =| 95210 103310 =| 97400 | 94020 | 94935 91280 
Solid 1 with Rover-Wahl Cor. 173900 176225 172900 148280 161120 | 152885 146770 | 147790 142360 





(1) Average of six measurements. 








(2) Average of six measurements, not corrected for pitch angle. 
(3) Corrected for pitch angle (perpendicular to helical axis). 


(4) Ratio—Means Helix Diameter/Size of Bar. 











strength, of which the fatigue 
value is supposed to be a function. 
The results hardly seem to sub- 
stantiate this theory, although it 
is true that the values of the two 


ratios: 
Spring Fatigue Limit 


- Ultimate Tens. Strength = 
and 

¥ aie Fatigue Limit 

Torsional Mod. of Rupt. + 

for Series A springs are higher 

than for any of the other grades 


except the basic electric. 
+ + + 


BVIOUSLY further research 
on these points will be very 
much in order. They will be com- 
mented on further as the program 
develops and results on other 
grades and processing methods 


are available. 
+ + + 


Fatigue Tests on Series "'B"' 
Springs of Plain Carbon 
Basic O. H. 

Section Ill 

HE tests on this series were 

planned to develop some ex- 
perimental evidence on the ap- 
plicability of the Rover-Wahl stress 
correction as the critical design 
stress. This important problem 
was described briefly in Section I 
of this report, and it was there 
pointed out that a logical approach 


to the problem would be through 
fatigue tests on two series of 
springs, substantially identical in 
all respects except the spring in- 
dex. Accordingly, Series ‘“B” 
springs were fabricated from the 
same material as series “A’’, spring 
bars for the two groups being 
sheared practically at random from 
the same rolling. The Series “B” 
bars were cut 5014” long. Ap- 
proximate mean helix diameter 
was 214”, giving a spring index 
of 3, as compared with 5 for Series 
“A”. Both groups have approxi- 
mately 715 total coils. Coiled 
heights for Series “B” ranged from 
81/64” down to 613/32”. Heat 
treatment was the same as for 
Series “A”, 
+ + + 


Calibration Tests 
HE springs were first com- 
pressed solid several times in 
a hydraulic spring tester, with the 
following results: 


Spring Coiled Times’ Free Het. 
No. Height Solid After Test 
B-1 8 1/64” 5 6 49/64” 
B-2 7 916" 5 6 45/64” 
B-3 % 3716" 5 6 39/64” 
B-4 6 47/64” 6 6 19/64” 
B-5 6 25/32” 6 6 13/32” 
B-6 6. 3/4" 6 6 . 3/8" 
B-7 6 27/64” 6 6 13/64” 
B-8 6: 9716" 6 G. 4/32" 
B-9 6 13/32” 6 6 15/64” 


Ends of the springs were then 
ground square in a Gardner Disc 
grinder. 
+ + + 
HE calibration tests paralleled 
those on Series “A”. Com- 
plete test data are given in Table 
IV. Measurements were taken on 
prick punch marks, spanning four 
active coils, on springs B-1, B-38, 
and B-9. The springs were for- 
warded to Wright Field for the 
fatigue tests. 
+ + + 
GAIN, at Wright Field, the 
test procedure was substan- 
tially identical with that on Series 
“A’’, Measurements and test re- 
sults are shown in Table V. Tests 
with a magnaflux apparatus in- 
dicated no cracks or other defects. 
Results of tensile and torsion tests, 
reported in Section II, are of course 
representative of Series “B” as 
well as Series “A”. 
+ + + 
ESTS at Wright Field are de- 
scribed in Air Corps Memo- 
randum Report M-56-2783 Part 
III, a copy of which has been fur- 
nished to the Sub-Committee by 
Mr. Johnson. 
+ + + 
N analysis was made for the 
probable S-N equation cor- 
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ae 4 responding to the results of the whatever on the endurance of a 
mn — Paeaeeee * fatigue tests, and this equation helical spring. 
= ql _ -_ 3 
— oe was found to be: * ¢ ¢ 
9 (N + 23.88) (S — 92.17) = 4649.58 HIS result is so utterly at vari- 
= ns Jj x6 ‘ j P ° 
: (both S and N in thousands). Fig- ance with present ideas on 
se | ure II shows a graphical plot of this fatigue theory, that further ex- 
a e | SSSS5SS S = equation, with the test observa- perimental work is imperative. 
> | tions. a Arrangements will be made for 
ta _S additional tests along these lines 
mB ae . Bite eee pay a6 
< = 3 HE result of the analysis is a a8 soon as practicable. In the 
S&3l/eecesse 2 ¢ probable figure for the endur- Meantime, it may be permissible 
26 ance limit of 92.170 psi, about 25% to speculate for a moment on the 
ng higher than the fatigue limit of implications of the result, assum- 
| Series “A”. This, as farasit goes, ing that it is finally substantiated. 
8 SLIDE cee supports the suspicion that the life [7 * 
ee ee of a helical spring is not meas- GOOD deal of research has 
| ured by the augmented stress due been done in the last few vears 
: to curvature of the bar. On ex- on the effect of chemical and me- 
E = amining the data further, we find chanical notches on the fatigue of 
3 siz] 3 S2Ssse5 4 8 a quite remarkable state of affairs. metals. The important results are 
| | N 4 N 4 Nn - ber bar . . 
gt Z| . The average Rover-Wahl correc- summarized in a recent paper by 
[-) . . . 
jm} tion for the seven springs included Dr. McAdam and Mr. R. W. Clyne, 
oot in the Series “A” fatigue test an- (“Influence of Chemically and 
ae is a alysis is 1.3015, and of the seven Mechanically Formed Notches on 
po b | ~ > > e ° . . 
B@ | sancas* * * Series “B” springs 1.5562. Ap- the Fatigue of Metals” published 
a? plying these factors to the respec- as Research Paper No. RP-725 of 
Wao 2 eae tive fatigue limits, to reduce them the Bureau of Standards). In the 
E = | to stress figures as given by the’ graphic presentation of results, or- 
v7 £ “ , ; z 
p33 | e238e53 = 3 conventional formula (average dinates of the charts are “percent- 
n ; 2s . . 
z = | around the perimeter of the bar), age damage” values; i. e., the re- 
oe | _ ‘ . . . . 
AOS D eee eee we get 56.450 psi for Series “A” duction in endurance limit due toa 
and 59.230 psi for Series “B’. notch, expressed as a percentage 
= | seee422 < 2 These two values differ by only of the endurance limit of the un- 
m4 2 eee eer « S 5%, a variation which can prob- notched material. Abscissae of 
eo ably be considered as within the the graphs are ultimate strength 
= = limits of reproducibility of a ser- values. 
@ . . 
r; See ies of fatigue tests. Therefore, on ite 
= © Oe ie Ge te ti erie: ‘i : ~ ale 
g BA aeeeee a ew the face of the results, it would STUDY of the data reveals 
4 appear that the stress augment these facts: 
be due to bar curvature has no effect (Please turn to Page 41) 
26 WIRE 





Fp oe 


Lt CN AARNE OT ILI FIN ME 











COL 


|. Metallurgy and Research 
2. Processes and Machinery 
of Production 


WORKING OF METALS 
FINISHED PRODUCTS 


Cold Worked Metals + + + Cold Formed or Machined Products + + + Cold Heading 


3. Cold Heading 
4. Cold Forming and Finishing Operations 


5. Extruding 











_ JANUARY, 1938 


No. | 











LUMINUM wire and rod pro- 

ducts fall into two general 
classes, (1) standard products, 
such as screws, nuts, bolts, rivets, 
and the like, and (2) a variety of 
products of special design, includ- 
ing hair curler parts, smoking pipe 
extensions, gasoline line fittings, 
radio knobs, outboard motor parts, 
camera parts, automatic pencil 
parts, and others too numerous to 


mention. 
+ + + 


IRE and rod products are 
either machined from rod on 
screw machines or else upset 
from wire on heading machines as 
the initial operation. 
Either class may or may 
not receive secondary op- 
erations or finishing pro- 
cedures. These addition- 
al steps depend upon the 
product itself and the use 
to which it will be put. 
+ + + 
HE machines used in 
the production of al- 
uminum screw machine 
products are those which 
can be used on _ other 
metals. Only slight chang- 
es in procedure are re- 
quired. The changes, 
when necessary, are made 
in the tooling, the tool 
angles, the feeds and 
speeds. 


Fig. 1. 


a non-free-cutting alloy. 
the lower piece. 


By J. F. Coneen, 


Edgewater Works, 
Aluminum Company of America 


A description of machines and 
processes used in producing the 
bulk of products made from 


aluminum rod and wire. * * 





UTOMATIC screw machines 

for aluminum are of two dis- 
tinct types, the one being the 
single spindle type, the other the 
multiple spindle type. The for- 
mer have one spindle which con- 
tains the rod of the stock to be 
‘worked. The tools are in a special 
turret, rotating to bring each tool 
in turn into position. 


+ + + 





Comparison between an aluminum free-cutting alloy (below) and 
Note the small chip size produced by the tool on 
+ + 7 


“Aluminum Wire And Rod Products 





ULTIPLE spindle machines 

have four, five, six or even 
more work spindles in a_ head. 
This head rotates to bring the rod 
of stock into position. The tools 
are in a non-revolving turret. Both 
machines have end working tools 
located in the turret and independ- 
ently operated cross slides which 
advance the tools against the work 
at right angles to the axis of the 
rod. 

+ + + 


O make an aluminum auto- 

matic screw machine product, 
the rod of stock is held in a hollow 
spindle and is rotated at fairly 
high speeds. The stock 
is fed out automatically 
by means of cams as soon 
as the piece is completed. 
Then the tools repeat their 
operation to form another 


piece. 
+ + + 


N the case of single 
spindle machines, the 
rod of stock is first fed 
against the stock stop, 
then the turret is rotated, 
bringing the first tool in- 
to position. While the 
stock is rotating, the tool 
is held stationary, so far 
as rotation is concerned, 
but it is advanced by the 
cam upon the work. 
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HE advance of the tool is regu- 
lated by the cams, and upon 
completion of its cut the tool is 
backed away from the work and 
the next tool in the turret is 
brought into position through the 
indexing of the turret. The tur- 
ret is so fashioned that it may ac- 
commodate six tools—five in addi- 
tion to the stock stop. All six can 
be used in sequence. 





+ + + 


HE tools in the cross slides 

which advance at right angles 
to the axis of the stock, may over- 
lap in their operations with some 
of the turret tools. If this inter- 
feres with the turret tools, the 
cross slides may have to be oper- 
ated alone. One of the cross slide 
tools usually cuts the finished 
piece off and thus leaves the way 
clear for a repetition of the tool 
cutting operations for the manu- 
facture of a new piece. 


+ + + 


N the multiple spindle machines 

the work is fed against the stop 
as before. A cross slide tool may 
also be operated in this position, so 
that the two tools may be cutting 
at the same time. After the tools 
have made their cut they retreat 
from the work and the spindle head 
rotates to bring a new rod of stock 
into the first position, while the 
previous rod is advanced to the 
second position. Here again both 
a side working tool and an end 
working tool may be advanced 
to cut the stock. The machine ac- 
tion is repeated as often as neces- 
sary, depending upon the number 


of spindles. 
+ + + 


HE tools which operate from 

the turret positions of either 
machine are turning tools (box 
tool, balance turning tool, hollow 
mill), boring tools (drill, center, 
counterbore, reamer), threading 
tools (taps and dies), knurling 
tools, recessing tools, and swing 
tools. The latter usually cut tap- 
ers or straight lengths by an 
auxiliary action of the cross slides. 
There are three types of side work- 
ing tools. The form tools cut a 
form into the work which was pre- 


viously put on the tool, the shaving 
tools take a light cut and finish to 
a close dimension, the knurling 
tools come next, and the cut-off 
tools separate the work from the 
stock. These tools are very similar 
to those used on other metals, and 
many times aluminum alloys have 
been substituted for other metals 
without the necessity for changing 
any of the tools in a set-up. 


+ + + 


OR cutting aluminum-copper 

alloys it is desirable to use a 
rake on the tools. Little rake is 
needed on the free-cutting alloys, 
for they produce a _ broken chip 
which does not foul the tools. The 
flutes on drills, taps, reamers, and 





Fig. 2. Various kinds of aluminum wire and rod 
products. The photograph also shows some of the 
finishes which can be applied to aluminum. 


counterbores should be smooth 
and polished when cutting alumi- 
num alloys, as they must be with 
other metals, in order to allow a 
ready exit for the chips from the 
work. This adds to the depth of 
hole which may be cut in one oper- 
ation, as well as allowing faster 
cutting and longer tool life. The 
tools are generally made of high- 
speed steel, although small drills 
are often made of carbon steel be- 
cause the surface speed employed 
when using these tools is not suf- 
ficiently high to cause rapid wear. 


+ + +4 
OOL angles are most import- 
ant, and some discussion of 
them is appropriate. The most fre- 





quently used turning tool is the box 
tool, and for aluminum it is set 
in the tool holder with a definite 
clearance angle, usually 8 deg., 
which is determined by the tool 
holder. The face of the tool is 
then ground at an 8-deg. angle to 
the side, so that the blade will rest 
along the axis of the work. The 
angle of the side of the tool to the 
bottom is determined by the con- 
dition of the shoulder to be cut. 
For 11ST-3, one of the free-cutting 
alloys, a tool so ground will work 
satisfactorily, but on 178S-T, a 
strong aluminum-copper alloy, a 
V-shaped groove should be ground 
into the face of the tool, extending 
to within a few thousandths of an 
inch of the cutting edge. The 
groove should be narrow at the 
bottom and should become wider 
and deeper toward the top of the 
tool. The groove serves as a rake, 
not only making the tool cut more 
easily but it also coils the chip, 
guiding it away from the work. 


+ + + 


IRCULAR form and cut-off 

tools have their clearances set 
by their diameter and by the dis- 
tance between the center of the 
tool and the axis of the stock. Taps 
are generally used as recommend- 
ed by a tap manufacturer, ranging 
in size from less than a 14-in. two- 
flute tap to a 1%-in. and larger 
eight-flute tap. Chasers should be 
ground with 10 to 15 deg. of top 


rake. Standard twist drills are 
entirely satisfactory for many 
holes. For deep holes other types 


are preferred, such as the straight 
fluted drill, the high spiral drill 
with enlarged flutes, and a half- 
round drill. In all cases it is de- 
sirable to have a polished flute for 
deep holes. 

+ + + 


PEED of parts manufactured 
depends on four things: (1) 
number of operations, (2) time 
consumed by the machine for idle 
movements, such as indexing and 
feeding the stock; (3) rate of tool 
advance, and (4) speed of stock 
rotation. 
+ + + 


LUMINUM alloys are gener- 
ally run at the highest spindle 
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speed available on the machine, 
and runs have been made with as 
high as 800 surface ft. per minute 
without excessive wear on the 
tools, although tool wear generally 
increases with the rate of travel 
of the tool over the work. 


+ + + 


EEDS used with aluminum 

alloys vary with the require- 
ments of finish, tolerance, shape, 
and size of the piece. Feed per 
revolution varies, depending upon 
the tool, from less than .001 in. to 
more than .017 in. 


+ + + 


UTTING lubricants play an im- 

portant part in the manufac- 
ture of aluminum screw machine 
products. A paraffin oil, 
to which a small percent- 
age of fatty oil may be 
added, is generally used. 
A copious flow of oil to 
the tools is necessary to 
give the high finish which 
is typical of many of the 
alloys. High pressure of 
the oil flow is not neces- 
sary. 


+ + + 


N the upsetting oper- 
ation, a wire is fed 
from a cradle on the up- 
setting machines by auto- 
maticadjustable feed 
rolls through a_ cut-off 
due to a stop. The blank 
is then cut to length by 
a shear knife and held 
between metal fingers while the 
knife is carried to a point direct- 
ly in front of the die. As the 
header moves forward it thrusts 
the piece into the die and, continu- 
ing its stroke, upsets the free 
metal to fill the head impression 
in either the header or the die, or 
both, depending upon the type of 
piece to be made. 
+ + + 
S the header tool is drawn 
back, a knockout pin in the 
back of the die thrusts the fin- 
ished piece from the die. Plenti- 
ful lubrication to the wire must be 
provided, as in all cold forming 
operations. Where the amount of 
metal required to form the upset 


Fig. 3. 
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would give a length of wire which 
could not be controlled in single 
stroke operation, two header tools 
are used. Variations in length, 
shape, and diameter may be made 
by changing the dies, header tools, 
and the adjustment of the knock- 
out pins. The smaller single 
stroke machines will produce 
rivets or screw blanks a good deal 
faster than larger machines. Pro- 
duction may range from 75 to 250 
pieces a minute. 


+ + + 


URRS on rivets or screw blanks 
are removed by passing the 
pieces through rumbling barrels. 
The oil is cleaned from the pieces 
with sawdust. 





About 25,000,000 smoking pipes are made in the United States 
each year, and most of them are supplied with aluminum pipe extensions, 
such as are shown in the illustration. 


N the secondary department the 

final finishing operations are 
preformed on machine and wood 
screw blanks brought over from 
the rivet department. These 
blanks require slotting and thread- 
ing, slotting being done in a hop- 
per feed machine. Machine screws 
are threaded in the following man- 
ner: From a hopper they are 
picked up under the head and al- 
lowed to slide down an inclined 
slot. At the bottom of the slot is 
an arm which pushes the blark 
over to the dies. These dies have 
the thread form cut into them, and 
one die is stationary while the 
other slides. The blank is forced 
between the two dies. As the mov- 


able one slides, it rotates the screw 
and forces it along the stationary 
die. The screw is squeezed be- 
tween the dies in the process and 
the thread form from the dies is 
rolled into the blank, leaving the 
screw finished, except for a wash 
to remove the rolling lubricant. 


+ + + 


HE thread on wood screws is 

cut on an automatic machine. 
A single-point tool travels along 
the blank, advancing the pitch of 
the screw for every revolution of 
the spindle. A number of cuts, de- 
pending upon the size of the screw, 
are taken in order to complete the 
thread. 


ee eS 


N many cases the ma- 
chined finish is bright 
and smooth enough for 
use, but where this is not 
the case, a variety of fin- 
ishes may be applied to 
aluminum screw machine 
products. A combination 
of dipping and burnish- 
ing produces a bright fin- 
ish, in addition to iron- 
ing out some of the tool 
marks. Dipping by itself 
produces a white, slightly 
etched surface. If the 
smooth, high lustre of a 
buffed finish is required, 
the pieces are usually pre- 
viously processed on pol- 
ishing wheels. Coatings 
applied by the Alumilite 
process are playing an increasingly 
important part in the manufacture 
of aluminum screw machine pro- 
ducts, for by this process it is not 
only possible to protect the sur- 
face of the part adequately, but 
it is also possible to apply color to 
the pieces. 





The Detroit-Leland Hotel will 
be headquarters for the 1938 
Wire Association Meeting in 


Detroit. 




















Exports and Imports of Wire 





Exports of Iron and Steel Wire Products in Oct. 1937 and Oct. 1936 
(In Gross Tons) 








Other wire and manufactures 


OcT. SEPT. OcT. 

1937 1937 1936 
Wire rods . 7,182 7,571 2,775 
Strip steel 7,885 10,811 5,400 
Plain, black or galvanized iron or steel wire 4,568 3,091 4,805 
Barbed wire and woven wire fencing 2,994 2,563 3,391 
Woven wire screen cloth . 111 80 85 
Wire rope ..... 486 694 ; 


Insulated iron or steel wire and cable-—see analysis below 


Wire nails ........... 704 968 25 
ee Se. : 41 35 28 
Other nails, including staples 279 288 144 
Bolts, machine screws, nuts, rivets and washers 937 1,065 713 

Total, these 11 classifications . 25,867 27,839 18,592 


680 673 526 
7 





Imports of Iron and Steel Wire Into the United States 
(In Gross Tons) 





Concrete reinforcement bars 
Hollow bar and drill steel 
Wire rods . 

Barbed wire 

Round iron and steel wire . 
Telephone and telegraph wire 
Flat wire and strip steel 
Wire rope and strand .. 
Other wire 

Hoops and bands 

Nails, tacks and staples 
Bolts, nuts and rivets . 


Total, these 12 classifications 


14 149 151 
295 105 169 
1,282 1,658 1,924 
2,367 1,624 1,289 
308 345 329 

1 1 

288 371 218 
309 320 268 
99 146 381 
1,316 932 2,225 
1,010 321 1,997 
69 10 12 
7,352 5,981 8,964 








Exports of Insulated Wire and Cable, October, 1937 








Total, these 6 classifications .... 





Foreign To U.S. Possessions 

Pounds Dollars Pounds Dollars 

Insulated iron or steel wire and cable ... 14,547 $ 3,799 605 $ 107 
rN II as eect cescecnncrcesnoncvons ERD 227,306 100,538 28,250 
Copper weatherproof wire ..........................- Se ees 115,709 22,131 86,861 16,672 
Copper telephone cable .......................000...00.:000000-.-.-..--. 18,610 3,428 14,614 3,714 
Other insulated copper wire ... , ‘ .. 381,864 94,839 133,718 27,911 
Nickel-chrome electric resistance wire ................... 49,680 60,380 siaazscnks®  Memeeieay 


eosseeeeee- 1,455,880 $411,883 








336,336 $76,654 








Pig Iron and Plate Exports 

Continue Outstanding 

ITH a 66,297 ton total, pig 

iron in October continued as 
the outstanding product exported 
from the standpoint of tonnage, the 
outstanding markets being Japan 
37,388; United Kingdom 10,690; 
Italy 7,534; and Germany 5,793. 
Next in importance were exports 
of plate (boiler, fabricated, and 
‘other’), which amounted to 59,085 
tons, the chief outlets being Japan 
21,333; Sweden 7,563; Mozam- 
bique 4,125; the Soviet Union 3,- 


575; and Canada 3,538. 
+ + + 


Tin Plate and Ingot Shipments 
Also Strong 
IN plate exports (while highest 
in value) represented the third 
product of importance from a vol- 
ume standpoint with 36,098 tons 


going to numerous markets in 
which the principal ones were 
Hong Kong 5,288; Argentina 3,- 
122; Brazil 2,783; Japan 2,732; 
and Canada 2,608. Ingots, blooms, 
ete., ranked next with a 35,948- 
ton total going mostly to Japan 
27,456; Canada 3,251; British In- 
dia 2,500; the United Kingdom 1,- 
599; and Mexico 1,121. 
+ + + 


Japan Maintains Leading Position 

— Steps Up Purchases 

ITH markedly higher pur- 

chases in October (96,098 
tons against 57,592 tons in Septem- 
ber), Japan remained the outstand- 
ing taker of American iron and 
steel products. The outstanding 
products exported to that country 
were (in gross tons) pig iron 
(37,388), ingots, blooms, ete. (27,- 
456), plate (21,333), wire rods (4,- 





876), tin plate (2,732), and shapes 
(1,060). Canada continued to rank 
next with a 36,181-ton total con- 
sisting of principally black steel 
sheets (7,629, skelp (3,833), plate 
(3,538), shapes (3,362), ingots, 
blooms, etc. ( 3,251), steel bars 
(2,792), and tin plate (2,608). 
Following was the United Kingdom 
(24,226 tons) whose trade was 
mostly pig iron (10,960), steel 
bars (3,505), strip steel (2,222), 
and ingots (1,599). Brazil took 
13,543 tons of mostly rails (4,571), 
tin plate (2,783), and black steel 
sheets (1,938). Sweden continued 
its relatively high level of pur- 
chases in accounting for 12,337 
tons, the bulk being plate (7,563), 
pig iron (1,921), and tin plate (1,- 
089). Shipments to the Soviet 
Union totaled 11,719 tons, the out- 
standing items being black steel 
sheets (4,129), plate (8,557), tin 
plate (1,505), and seamless boiler 
tubes (1,140). Hong Kong ranked 
sixth with a 11,220-ton total of 
chiefly tin plate (5,288), rails (3,- 
590), and barbed wire (1,104). 
ee 
Pig Iron Again Leading 
Item Imported 

IG iron in October remained 

the leading product imported 
on a tonnage basis with an 11,870- 
ton total coming mostly from Brit- 
ish India (7,015), and the Nether- 
lands (4,119). Next ranking were 
structural shapes (4,097 tons) 
taken principally from Belgium 
(3,777). Then came barbed wire 
(2,367 tons) chiefly from Germany 
(1,488), the Netherlands (462), 
and France (209). The solid and 
hollow bar trade totaled 1,928 tons, 
the outstandirig suppling countries 
being Belgium (986) and Sweden 
(545). Hoop and band receipts 
amounted to 1,310 tons and were 
imported chiefly from Belgium 
(1,067) and France (209). Sixth 
in importance was steel pipe (1,781 
tons) purchased principally from 


Germany (1,436) and Sweden 
(331). 
+ + + 
Receipts from British India 
Highest 


RITISH India was the outstand- 
ing source of imports in Oc- 
tober with a 5,015-ton total of 
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mostly pig iron. Next came Bel- 
gium whose total of 7,072 tons was 
chiefly shapes (3,777), hoops and 
bands (1,067), and solid and hollow 
bars (986). Germany followed 
with a 4,262-ton aggregate of 
mainly barbed wire (1,488) steel 
pipe (1,436), and nails (819). The 
Netherlands had a trade of 4,606 
tons in which the outstanding 
items were pig iron (4,119), and 
barbed wire (462). Sweden rank- 
ed next with 3,254 tons, the bulk 
being wire rods (1,030), solid and 


hollow bars (545), billets (835), 
and steel pipe (831). 
+ + + 

ARD CLOTHING - receipts 

amounted to 26,143 square 


feet valued at $41,042 in compar- 
ison with 20,660 square feet and 
$27,870 and come principally from 
the United Kingdom (21,505 square 
feet valued at $32,474), and Bel- 
gium (38,086 square feet valued at 
$5,878). 
+ + + 

IRE HEDDLE imports total- 
ed 421,000 pieces against 1,- 
412,000 pieces and originated in 


the Netherlands (216,000), 
Switzerland (205,000). 
+ + + 

TOTAL of 511,875 square feet 

of WIRE FENCING AND 
NETTING of the galvanized before 
Weaving grade was received from 
3elgium. There was no trade in 
September. Of that galvanized 
after weaving, the total was 3,- 
429,725 square feet in comparison 
with 918,956 square feet in Sep- 
tember, and the outstanding coun- 
tries of supply were the Nether- 
lands (2,072,300), Belgium (874,- 
025), and Germany (474,400). 


and 


+ + + 
IRE CLOTH AND SCREEN 
imports totaled 103,212 


square feet (155,104 square feet in 
September) and came chiefly from 
Germany (69,357), Canada (12,- 
742), and the Netherlands (11,- 
983). 
+ + + 

HE total for FOURDRINIER 

AND OTHER PAPER-MAK- 
ING WIRES was 28,530 square 
feet against 38,860 square feet and 
came chiefly from Germany (12,- 
260), and Austria (11,231). 


XPORTS of iron and steel wood 
screws during October, 1937 
totaled 77,363 gross valued at $12,- 
984. Of this total Cuba took 25,- 
418 gross valued at $5,015; Philip- 
pine Islands 17,945 gross valued at 
$2,075; Venezuela 8,595 gross 
valued at $1,017; Brazil 6,793 
gross valued at $1,800; Argentina 
4,950 gross valued at $536; Mex- 
ico 3,847 gross valued at $460; 
Colombia 1,957 gross valued at 


$339. 
+ + + 


XPORTS of brass wood screws 
during the same month totaled 
10,023 gross valued at $4,335. Of 
this total Canada took 1,838 gross 
valued at $952; Cuba 1,601 gross 
valued at $457 Philippine Islands 
1,415 gross valued at $571 Brazil 
1,385 gross valued at $296 Vene- 
zuela 1,140 gross valued at $284. 


+ + + 


MPORTS of wood screws during 

the same month totaled 21,675 

gross valued at $1,347 which were 
supplied entirely by Japan. 





Wire Exports From Germany Higher In First Six Months 


XPORTS of wire and wire pro- 
ducts from Germany (with the 
exception of barbed wire and wire 
nails) continued to increase in the 
first half of 1937, according to in- 


formation from the American Con- 
sulate General, Cologne. This fact 
is illustrated by the following table 


showing quantities and values of 


these exports during the first six 
months of 1937 as compared with 
the corresponding period of the 
preceding year: 











1936 1937 
Quantity Value Quantity Value 
(Metric Tons) Rmks. (Metric Tons) Rmks. 
Wire, hot rolled or forged Li 2h08 1,426.000 32,600.9 2,364.000 
+90 0/0 +66 0/0 
Wire, Cold rolled or drawn: 
not further worked upon 33,550.3 6,479.000 40,073.0 8,305.000 
+19 0/0 +28 0/0 
further worked upon 40,144.8 7,268.000 54,763.0 9,987.000 
+35 0/0 +37 0/0 
Wire d wire strand 8,059.1 3,254.000 9,658.0 3,872.000 
ire rope and wire s n see rere 
Barbed wire 23,711.5 3,635.000 22,879.0 4,091.000 
i ing d wire screen 7,037.6 2,376.000 8,745.2 2,945.000 
Wire netting and wire scree eee eee 
Wire brooms, brushes, hooks, eae ee 
box handles, mattress springs, 
a ' 3,477.0 2,911.000 3,986.0 3,302.000 
+16 0/0 +13 0/0 
Wire nails 16,942.5 2,512.000 16,195.0 2,430.000 
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A Review oF Recent Wire PATENTS 





No. 2,097,501, ELECTRICAL CABLE 
AND A METHOD OF MAKING THE 
SAME, Patented November 2, 1937 by 
Lester O. Reichelt, Cranford, N. J., as- 
signor to Western Electric Company, 
Incorporated, New York, N. Y., a corp- 
oration of New York. 

Over a cable core having a strand bind- 
ing is applied a covering comprising one 
or more strips of crepe paper disposed 
longitudinally with the core and wrap- 
ped transversely around the core by 
means of dies so that where a metal 
sheath is formed over the paper covered 
core, the crinkled paper forms a cush- 
ioning pad. The paper may be applied, 
in one embodiment of the invention, 
prior to the application of a sheath, and 
in another modification, the paper is ap- 
plied at the time of stranding the in- 
sulating conductors into a core. . 

+ + + 


No. 2,097,518, APPARATUS FOR 
WINDING MATERIAL, Patented No- 
vember 2, 1937 by Erwin E. Franz, 


Cranford, N. J., assignor to Western 
Electric Company, Incorporated, New 


York, N. Y., a corporation of New York. 

Automatic apparatus is provided to 
produce electrical coils about a core or 
axis and consisting of alternate layers 
of windings and insulative sheets. The 
sheets are cut and applied intermittent- 
ly by a pneumatic device over each com- 
pleted layer of strand. 


Complete Descriptions and Drawings 
of Patents May Be Had for 25 cents. 
Address, Wire & Wire Products, 17 East 
42nd St., New York. 





No. 2,098,162, ELECTRICAL CABLE, 
Patented November 2, 1937 by Malcolm 
W. Reed, Cleveland, Ohio, assignor to 
The American Steel and Wire Company 
of New Jersey, a corporation of N. J. 

By forming the cable of series of 
round wires of different diameters which 
are selected to combine flexibility with 
maximum cross-sectional area, a com- 
pact cable is provided wherein the sep- 
arate layers have the same or equal 
lay, and stranded so as to avoid the 
nicking which occurs with the usual 
cross-lay constructions, relatively small- 
er filler wires being placed in the in- 
terstices formed between the layers of 
larger wires. 

+ + 


No. 2,098,168, ELECTRICAL CABLE, 
Patented November 2, 1937 by Malcolm 
W. Reed, Shaker Heights, Ohio, assign- 
or to The American Steel and Wire 
Company of New Jersey, a corporation 
of N. J. 

+ + + 


A plurality of wires are helically 
wound about a core in two concentric 


layers of the same pitch or lay, the 
core wire and one-half of the outer lay- 
er of wires being of a large diameter, 
the other half of the outer layer of 
wires being of a small diameter, and 
the inner layer being of an intermed- 
iate diameter enabling a ratio of metal 
cross-section to total cross-section of 
about 84%. 
+ + + 


No. 2,098,649, BOTTOM STRIP SEAT 
FRAME CONNECTION, Patented No- 
vember 9, 1937 by Donald E. Sargent, 
Jackson, Mich., assignor to Reynolds 
Spring Company, Jackson, Mich., a corp- 
oration of Delaware. 

A rigid-non-rotatable connection be- 
tween a seat frame and its bottom cross 
strips is provided in which the end of 
the bottom strip is slit to provide fin- 
gers for clamping on opposite sides of a 
seat frame member. 


+ + + 


No. 2,098,922, APPARATUS FOR 
MAKING CABLE, Patented November 
9, 1937 by Edgar W. McKnight, Bay- 
onne, N. J., assignor to General Cable 
Corporation, New York, N. Y., a corp- 
oration of New Jersey. 

To manufacture a compact cable hav- 
ing a plurality of layers of helically laid 
wires, and to eliminate deep valleys and 
ridges from the surface of the cable, 











700 NAILS PER MINUTE 


GLADER BRAD AND FINE NAIL MAKING MACHINE 


inclusive. 


Address, 


This machine will produce small 
nails and brads, |/4'' to 1-1/8" in 
length from wire 22 guage to |6 guage 


For Prices and Further 


Wm. Glader Machine Works 


210 No. Racine Ave., 


Information 


CHICAGO, ILLINOIS. 
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A Review oF Recent Wire PATENTS 





apparatus is provided for rolling each 
layer of strands before the next layer 
is applied, including sets of rolls in the 
path of movement of the core, one set 
following each stranding unit. 

+ + 


No. 2,098,945, WIRE SPLICER, Pat- 
ented November 16, 1937 by Robert W. 
Davis, Lexington, Kentucky. 

A portable hand-operated splicer for 
joining woven wire in fence building 
includes a U-shaped frame each leg of 
which carries one of a pair of spaced 
co-axial twister heads between which 
a slotted wire holder, pivoted to the 
base of the frame, is adapted to swing, 
for engaging the overlapped wires, the 
twister heads being oppositely rotated 


through beveled gearing and a hand 
crank. 


+ + + 


No. 2,099,040, MANUFACTURE OF 
METALLIC TUBING, Patented Novem- 
ber 16, 19387 by Rene Tondeur, London, 
England. 

Flexible tubing, applicable to Bowden 
mechanism, is composed of two or more 
closely interwound relatively laterally 
displaceable open coils. The leading 
wire is coiled in a soft condition and 
then hardened by heat treatment, after 
which the terms of the following coil are 
forced between those of the leading 
coil. 

+ + + 

No. 2,099,084, APPARATUS FOR 
STRIPPING ELECTRIC CABLES, Pat- 
ented November 16, 1937 by Charles 
Percy Seckham, Wakefield, England. 

Lead, paper, or rubber coated cable 
of any diameter, it is claimed, may be 
stripped by this apparatus which in- 
cludes a grooved serrated roller jour- 
naled in a pillar bracket for gripping 
and feeding the cable, and a vertically 
adjustable block above the roller and 
carrying a rotatable cutting dise for 
longitudinally slitting the covering, and 
a plough member which enters the slit 
and parts the edges thereof. 

+ + + 


No. 2,099,106, CARBURETOR 
SPRING, Patented November 16, 1937 
by William M. Ewart, St. Louis, Mo., 
assignor to Carter Carburetor Corpor- 
ation, St. Louis, Mo., a corporation of 
Delaware. 

In order to bias the pivoted metering 
rod of a carburetor to one side of its 
orifice, a spring is provided having an 
intermediate coiled portion provided at 
one end with an arm having a pliable 
extremity and at the other end with an 
arm terminating in a hook. 


+ + + 
No. 2,099,112, APPARATUS FOR 
TESTING INSULATION, Patented 


November 16, 1937 by Walter M. Hill, 
Randallstown, Md., assignor to Western 
Electric Company, Incorporated, New 
York, N. Y., a corporation of New York. 

Upon passing the wire through the 
testing unit, a circuit is completed which 
will energize an indicator, when the in- 
sulation is defective, a distributor 
mechanism being’ included in the cir- 
cuit to indicate the exact position of 
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the defect, and a counter mechanism 
to indicate the length of wire tested and 
to stop the apparatus when a given 
length of wire has passed through. 
eS 

No. 2,099,200, SPRING CUSHION, 
Patented November 16, 1937 by John 
A. Findora, Adrian, Mich., assignor to 
Stubnitz-Greene Spring Corporation, 
Adrian, Mich., a corporation of Michi- 
gan. 

This spring cushion may be employed 
in automotive vehicles having uneven 
body surfaces against which the spring 


frame fits. Concealed fasteners are pro- 
vided for securing the trim to the frame. 


No. 2,099,584, COMPOSITE LATH, 
Patented November 16, 1937 by George 
F. Voight, Oakland, Calif. 

As a plaster foundation, there is pro- 
vided a sheet. having transverse and 
longitudinal reenforcing members on its 
rear face and a wire net on its front 
face, portions of the net projecting 
through the sheet and being clamped or 
engaged between the longitudinal and 
transverse reenforcing members. 
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There had to be a good heat treating bath 
so we originated LAVITE 


There had to be a better furnace 
so we invented the internally heated 


LAVITE FURNACE 


AND THEN TO 


assure economical pot life, we developed 
LAVITE POTS that are practically 
indestructible 


annealing gold, silver, copper, nickel, aluminum, 
iron and all alloys of these metals. 
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Bellis Lavite Furnace 
Igoe Brothers Wire Plant, Newark, N. J. 


The Bellis Heat Treating Co. 


BRANFORD, CONN,., U.S. A. 
and 


LAVITE LIMITED, BRADFORD, YORKS, ENGLAND 
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‘Round the World With the Wire Industry 





German Notes 


HE German wire mesh indus- 

try is being reorganized. All 
manufacturers but one are now 
members of the German cartel. 
The export question has been the 
object of detailed negotiations with 
the German, British and Dutch 
exporters, with the main purpose 
to avoid unfair competition where 
a customer wants to cut prices by 
playing one manufacturer against 
the other. Negotiations with the 
Dutch and Belgian industry for the 
purpose of establishing an inter- 
national cartel have been success- 
ful. Austria and Czechoslovakia 
are also participating in these 
negotiations so that the establish- 
ment of an international cartel may 
be expected in the next weeks. The 
other continental wire mesh mak- 
ers do not export. 

+ + + 


German Standardization of 
Wire Netting 
TANDARDIZATION of wire 
netting is progressing. Recent- 
ly about 30% of all sizes for square 
netting were excluded as they were 


thought to be no longer necessary. 
+ + + 


German Machinery Exports 
HE demand for wire machinery 
in Germany continues highly 
satisfactory and the unfilled or- 
ders on hand indicate full opera- 


tions for about seven months. 
France, Great Britain and also 


Japan are buying. Rope making, 
cable and stranding machinery are 
in chief demand with wire nail 
making machinery next. The 
Latin American business is weak. 
The trade on used wire machinery 
is so small that it has lost all its 
previous importance. 
+ + + 
German Wire Export Market 
HE general situation on the 
wire export market in Ger- 


many shows no important change. 
Shanghai, since the fighting area 
has moved, has started buying 
again, and it is estimated that at 
least 8,000 tons of wire nails will 
be required, the only difficulty be- 
ing the question of finance. The 
Chinese wire industry situated at 
Shanghai has been almost com- 
pletely destroyed, and it would re- 
quire more than a year to bring a 
part of the industry into operation 
again. Business is satisfactory 
from ‘Latin American markets, 
particularly Brazil and Argentina. 
Africa is buying little. 
+ + + 
German Wire Rod Production 

HE German wire rod produc- 

tion reached 101,750 tons in 
September and 102,854 tons in 
October—a new all-time record. 
This increased production, how- 
ever, is still insufficient for the 
demand and rationing continues. 
The German works are not permit- 
ted to book orders more than 10 
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weeks ahead. It is estimated that 
the accumulated demand, not yet 
placed, corresponds to at least an- 
other 7 or 8 weeks full capacity 
production; and if the wire indus- 
try itself did not ration orders 
(particularly netting) this would 
represent another 3 to 4 weeks de- 
mand, so that the actual unfilled 
order volume for wire rods ex- 
ceeds 20 weeks at the present rate 
of production which is about 10,- 
000 tons per month higher than 
the same time last year, when the 
unfilled orders were about 10 to 
12 weeks. The export business as 
a whole is quiet. The German in- 
dustry turns down all orders which 
exceed about 6,000 to 7,000 tons 
monthly. Imports of wire rods 
amount to 2,000 to 3,000 tons 
monthly mainly from Lorraine and 
Luxembourg. The export demand 
for open hearth steel wire rods is 
sharply declining whereas Thomas 
steel wire rods are in greater de- 
mand. 
+ + + 


Canada Wire & Iron Goods Co., 
Now Donald Ropes & Wire 
Cloth Co. 


ANADA Wire and Iron Goods 
Company have just changed 
the name of their company to Don- 
ald Ropes & Wire Cloth Co. The 
plant is located at Hamilton, On- 
tario, Canada, and the officers are 
A. Donald, Proprietor and General 
Manager and George E. Donald, 
Works Manager. The principal 
lines of manufacture are: 
Wire Rope: Round and Flattened 
Strand in all constructions and dia- 


meters as used in the mining, logging, 
shipping and industrial fields. 


Wire Cloth and Screens: In all metals 
and alloys as used in the mining, 
chemical, railway and _ industrial 
fields, in all meshes as fine as 200; 
also Insect Screen Wire Cloth and 
grades applicable to the hardware 
trade. 


Perforated Metals: Mining, quarry, and 
paper mill screens. 


+ + + 
HE plant has approximately 
one hundred thousand square 

feet for manufacturing purposes 
and stocks of wire cloth and wire 
rope are carried at all principal 
distributing points from Vancou- 
ver to Halifax. 


(Please turn to Page 36) 
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cuts a big figure in 
production savings 


Keep the orders gliding through with smooth pre- 
cision. Keystone wire will help you skim over 
margins and make a profit. Reason is, it’s made 
to meet your manufacturing requirements—just 
the analyses, sizes and finishes your products and 
methods require. It may be wire regularly in 
stock. It may be wire made especially for you. 
But in any case, you’ll get what it takes when 
you call in Keystone, 


KEYSTONE 


STEEL & WIRE CO., Dept. W, PEORIA, ILL. 
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ROBERTSON ENGINEERED is this 25” ram, 1500-ton Cable Encasing 
Press with 11” bore die-block (range 25 m. m. to 100 m. m.) ... and the 
accompanying 19,000 Ib. capacity Closed Type Lead Melting Pot, with CO- 
equipment. Not shown, but also installed is a 50 h. p. Hydraulic Pump. 


Designed by Robertson, built in Sweden by S T A L, this complete in- 
stallation is another Robertson endorsement by an international leader. 


A weighty intimation that you, too, can profit by Robertson Engineering. 
All details are yours if you’ll write on your letterhead. 














( olin Pioneers~ Since 1858 a 
BERTSON, 
125-137 Water Street Brooklyn, N. Y. 3 
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‘Round the World With the 
Wire Industry 


(Continued from Page 35) 


Western Insulated Wire, Inc. 
Opens Plant in Los Angeles 


ESTERN Insulated Wire, 
Inc., the first and only manu- 
facturers of rubber covered wire 
West of Chicago, have just com- 
pleted construction of their plant 
at 1001 East 62nd Street, Los An- 
geles. Mr. A. D. Nast, Jr., former- 
ly of Sickle, Heath & Nast of Chi- 
cago is President, and E. H. Lewis, 
former Designing Engineering in 
charge of Wire and Cable, of Gen- 
eral Electric Company, and later 
General Manager of the Hatfield 
Wire & Cable Company is Vice- 
President. This company will 
manufacture all types of rubber 
covered wire such as flexible cord, 
heater cord, building wire, cord 
sets, ete. 
+ + + 
Nail Factory For Manila 
VERY NAIL, bolt and nut 
which has been used in the 
Philippine Islands has been import- 
ed principally from Japan, Bel- 
gium, Germany, Czechoslovakia, 
and the United States. Now a new 
industry is to be inaugurated —- 
the P. I. Mining Machinery and 
Electrical Supply Company, Man- 
ila—to produce locally nails, bolts 
and nuts, and a large number of 
hardware lines. It is anticipated 
that under present plans nail out- 
put will average about 7 tons daily. 
++ + 
Wood Screw Cartel Agreement 
Between Czechoslovakia and 
“Hungary 
HE Czechoslovak wood screw 
cartel (“Vrut” Wood Screw 
Sales Office, Prague) has recently 
concluded a cartel agreement with 
3 wood screw manufacturers in 
Hungary, according to advices from 
the office of the American Com- 
mercial Attache, Prague. The 
agreement—to remain in effect in- 
definitely—is for the purpose of 
offering mutual protection to pro- 
ducers on the domestic and respec- 
tive foreign markets. Similar 
agreements are in effect with pro- 
ducers in Austria, Germany, the 
United Kingdom, and Sweden. 
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Tentative Specifications of 
Interest to Wire Men 


HE American Society for Test- 
ing Materials advises the is- 
sue of the following tentative speci- 
fications which are of interest to 
wire men: 
Tentative Specifications for: 
Zinc-Coated (Galvanized) Iron or Steel 
Far-Field and Railroad Right-of-Way 
Wire Fencing (A 116—37 T) 


Zinc-Coated (Galvanized) Iron or Steel 
Barbed Wire (A 121—37 T) 


+ + + 
HE reason for publishing a pro- 
posed standard as tentative is 
to give industry and all others con- 
cerned an opportunity to comment 
and submit criticisms for the pur- 
pose of insuring, when finally 
adopted, a standard which will be 
fully adequate and satisfactory. 
+ + + 


HE American Society for Test- 

ing Materials is particularly 
desirous of securing comments 
from wire manufacturers in this 
connection and copies of the ten- 
tative specifications can be ob- 
tained either from R. E. Hess, As- 
sistant Secretary, American So- 
ciety for Testing Materials, 260 
South Broad Street, Philadelphia, 
Pa., or from the Secretary of the 
Wire Association, 17 East 42nd 
Street, New York, N. Y. 

+ + + 


Fiberglas 


N announcement by the Re- 
search Laboratories of the 
Owens-Illinois Glass Company of 
the art of manufacturing and using 
glass in fiber form marks the be- 
ginning of a new chapter in the 
age-old technology of glass. Pro- 
cesses have been developed since 
1932 for the conversion of glass 
into different types of fiber, rang- 
ing in diameter from the relatively 
coarse, such as are used in air 
filters and heat-insulating bats, to 
4.5 microns (.0002 inch), or finer 
than the finest of silk fibers. 
+ + + 


O far, Fiberglas textile mater- 

ials have proven practical for 
several kinds of electrical insulat- 
ing and covering. Information re- 
lating to this product can be ob- 
tained by addressing the Owens- 
Illinois Glass Company, Newark, 
Ohio. 
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HIGH SPEED WIRE 
DRAWING EQUIPMENT 












































Type "F'' Heavy Duty Rod Breakdown Machine 


This machine can draw copper, bronze or brass. 


Maximum size of entering rod oo ec eeeene JO" 
Size of finished wire ........... #2 to ess B & S gauge 
Maximum operating speed . ..3000 F.P.M. 
Number of drawing 

ee ee #7-#9-#11 or 413 (minimum slip) 
Number of drawing bisa’ shafts Leica oe 
Maximum motor size aS arionsici alata, See 





COMPLETE line, minimum slip, built primarily for 

high speed drawing — built for long life, efficient op- 
eration, economical production and clean and excellently 
wound quality wire. 








Saturating and Finishing 
Equipment For Weather- 
proof and Code Wire 


High Speed Insulating Ma- 
chines For Use With Paper 
— Cotton — Silk 























Taping Machines for Cambric and Paper, etc. 








Take-ups — Spoolers — Complete Tinning 
Coilers Equipment 

















| Other Equipment for Producing Wire and Cable | 





Let us show you what our equipment can do towards 
cutting production cost and improving quality. 


ELEVATOR 
SUPPLIES COMPANY, Inc. 


RAHWAY, N. J: 
EXECUTIVE AND SALES OFFICE WORKS 
420 LEXINGTON AVE., NEW YORK, N. Y. RAHWAY, N. J. 
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Whatever your use of wet drawn or 
tinned wire, Continental can supply 
you the desired color, character and 
weight of finish on base wire of analysis 
and temper to speed your production, 
reduce rejections, and add to the ap- 
pearance and dependability of your 
product. Liquor finished and coppered 
in hard, soft, and special stapling; white 
bronze, extra coppered, and extra liquor 
finished in hard and soft; liquor drawn 
bright annealed, dead soft annealed 
copper wiped, and annealed cleaned 
copper dipped; also tinned wire, are 
among those available. Prompt, de- 
pendable service on these or any types 
of manufacturers wire. We invite your 
inquiries. 

CONTINENTAL STEEL CORP. 


General Offices: Kokomo, Indiana 
Plants at Canton, Kokomo, Indianapolis 


Dw DV UA UA 


TINENTAL 


STEEL SHEETS AND WIRE PRODUCTS 


Wire: Bright Basi¢, Annealed, Wire Rods, Nails, Staples, Bale Sheets: Black, Galvanized, 

*Konik, Special Manufactur- Ties, Barbed Wire; Fence 15 Special Coated; Roofing 

ers, Galvanized, *Flame-Sealed Types; Gates and Fittings and Siding—14 Styles 
*Trade Mark Registered, U. S. Patent.Office 


P«e 
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Outstanding Personalities of the 
Wire Industry 








J. U. ANDERSON 


Treasurer, Pittsburgh Steel Co. 


John U. Anderson Named 
Treasurer of Pittsburgh Steel 


OHN U. Anderson, prominent 

for years in the iron and steel 
industry in the Youngstown-Cleve- 
land district, has just been elected 
secretary and treasurer of the 
Pittsburgh Steel Co., according to 
an announcement made by Presi- 
dent Henry A. Roemer. 


+ + + 


NDERSON was treasurer of 

Trumbull Steel Co., Warren, 
O., from 1918 to 1928 when Trum- 
bull Steel was taken over by Re- 
public Iron & Steel Co. In the lat- 
ter year Anderson became treas- 
urer of Republic Iron & Steel Co., 
then with general offices in 
Youngstown. When the Republic 
Steel Corp. was formed, Anderson 
was named its first treasurer, re- 
tiring several years ago. 


+ + + 


ORN in Youngstown, O., Dec. 
12, 1891, son of a master me- 
chanic in the Haselton rolling mills, 
Anderson was graduated from Wil- 
liams college in 1914 and _ soon 
afterward became connected with 
the Trumbull Steel Co. 
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R. F. Holland, Purchasing Agent, 
Buffalo Bolt Company 


EYMOND F. Holland has been 

appointed purchasing agent 
of the Buffalo Bolt Company, 
North Tonawanda, N. Y., to suc- 
ceed the late Dennis F. Cullinan. 
Mr. Holland has been associated 
with the company since 1917. 

+ + + 


F. A. Whitehead 


R. F. A. Whitehead, general 

superintendent of the Cop- 
perweld Steel Company of Glass- 
port, Pa., died suddenly on Decem- 
ber 4, 1937. Mr. Whitehead had 
been with the Copperweld Steel 
Company for the past ten years. 
He previously had been at Jones 
& Laughlin, the Milton Screw and 
Bolt Company, and the Buffalo 


Bolt Company. 
+ + + 


Donald F. Clash, Factory Manager, 
Acorn Insulated Wire Company 


HE Acorn Insulated Wire Com- 

pany, 225 King Street, Brook- 
lyn, New York, announces that 
Donald F. Clash, has joined the 
Company as Factory Manager. Mr. 
Clash has been associated with the 
Anaconda Wire and Cable Com- 
pany’s Research Division for pro- 
duct development and manufacture. 

+ + + 


Accept Simplified Plan For Bolts, 
Nuts, Rivets 


ATIONAL Association of Bolt, 

Nut and Rivet Manufacturers 
has approved government SPR 
169-37 whereby 35 per cent, or ap- 
proximately 400 sizes, will be elim- 
inated under the simplified practice 
plan proposed. Work on this plan 
has been under way for several 
weeks and has received the en- 
dorsement of practically all prom- 
inent jobber organizations. 

+ + + 


HE approval was made at the 

meeting of the association held 
at the Waldorf Astoria hotel, New 
York, N. Y., recently, at which W. 
E. Braithwaite, assistant director 
of the simplified practices division 
of the department of commerce, 
said that printed pamphlets cover- 
ing the simplification would be 
available in about two weeks at 5 
cents per copy. 
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BELLEFONTE DIVISION 
SALES OFFICES: PITTSBURGH, PHILADELPHIA, BELLEFONTE, N. Y. CITY. 











BASOLIT Pickling Tanks 














ee hee 


Pictured here is a three section 35 ft. wire pickling tank installed 1933 in 
the Rock Falls plant of Russell, Burdsall & Ward Bolt & Nut Co., constructed 
of brick-veneered concrete shell with inner lining of double acid brick and 
BASOLIT acid proof cement. BASOLIT is also available in combination with 
rubber lined steel tanks. 


BASOLIT Tanks are wear proof and immune against all commercial acids 
in steel pickling, including hydrofluoric, and many have been in operation 
from six to eight years without any cost of maintenance or repair. 


NUKEM PRODUCTS CORPN. 
uffalo, N. Y. 


New York Pittsburgh Kitchener, Ont. 
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Tank outlet 





‘URIRON acid-resisting  Equip- 

ment is usable with any of them. 
Duriron Tank Outlets are made in 
suitable lengths for nearly all types 
end wall thicknesses of wood, con- 
crete, brick or lined tanks and in 
sizes from |’” to 8”. 


Duriron Steam Ejectors operate on 
60 pounds steam pressure with a 


THE DURIRON 


445 N. Findlay St. 





Steam ejector 


There are several ways to 
drain an Acid Tank— 


Self-priming Pump 





suction lift of five feet; discharge 
heads up to 30 ft., and capacities up 
to 6750 gpm. at lower heads with 
liquid temperature not over 75°F. 


Duriron self-priming pumps are avail- 
able in capacities up to 260 gpm. and 
for heads up to 115 ft. ; 


We shall be glad to give more de- 
tailed information if you wish it. 


COMPANY, Inc. 


Dayton, Ohio 








Photo courtesy of Master Wire Die Corporation. 








ABRASIVE - - - 


ba For Efficiently Shaping, 
Grinding and Polishing 
Cemented Carbide 


Wire Drawing Dies. 


Leaflet giving prices and 
information sent on 
request 


NORTON COMPANY 
‘WORCESTER, MASS. 


* Registered trademark 
for Norton Boron Carbide 





Tanks and Accessories 


NEW publication of the Haveg 
Corporation, Newark, Dela- 
ware, giving complete design and 
technical data on Haveg Rectan- 
gular Tanks and accessories, is 
now available. These tanks which 
are suitable for use as pickling 
tanks are molded from a mixture 
of special acid washed asbestos and 
a synthetic phenol-formaldehyde 
resin. 
+ + + 
T is claimed that this composi- 
tion has strength, toughness 
and durability and is exceptionally 
resistant to practically all acids 
ana salts, to chlorine, to the weak- 
er bases, and to many solvents and 
other chemicals. 
+ + + 


HESE tanks are non-conductors 

of electricity and are not sub- 
ject to electrolysis. Consequently 
they are very serviceable in elec- 
tro-plating and electrotying  in- 
stallations as well as being widely 
applied for pickling and cleaning 
tanks for the metallurgical indus- 
try. A copy of this bulletin can be 
obtained by addressing the Editor, 
“WIRE & WIRE PRODUCTS”. 


oa 


Triple Control Method for Heat 
Treatment of Steel 


APOCARB-HUMP .. . the 

triple-control method for heat- 
treatment of steel, is described in 
a new 36-page catalog just issued 
by Leeds and Northrup Company. 
According to the manufacturer, a 
special effort has been made in 
this publication to show, more 
clearly, than‘in any previously is- 
sued, the high-quality of output 
and far-reaching savings which 
complete control of tool surface, 
shape and structure is giving to 
hundreds of Vapocarb-Hump users. 
The catalog is especially well illus- 
trated, not only with views of 
representative installations, but 
with diagrams, chart records and 
pictures of many types of tools and 
dies hardened by the method. 
Copies may be obtained by address- 
ing Leeds and Northrup Company, 
4934 Stenton Avenue, Philadelphia, 
Pennsylvania. Ask for Catalog 


T-621. 
+ + + 
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Research on Fatigued Properties of 
Heavy Helical Springs 
(Continued from Page 26) 


(a) For all styles of mechanical notch, 
the percentage damage increases at a 
decreasing rate as the ultimate strength 
increasing, but never attains a value 
corresponding to the theoretical maxi- 
mum stress intensification, and seldom 
approaching it closely. 

(b) For a particular style of notch, 
the percentage damage in alternating 
flexure has a different value to that in 
alternating torsion. For some styles the 
flexure damage is greater, and vice 
versa. 

(c) For the case of a keyway of the 
profile type, the percentage damage in 
flexure is approximately twice that in 
torsion. 

(d) Some of the results on keyways, 
referred to in (c), were quoted from an 
investigation by Mr. R. E. Peterson, of 
our Committee; (“Fatigue of Shafts 
Having Keyways”, Proc. Am. Soc. Test. 
Mats., Vol. 32, part II, page 413). Mr. 
Peterson states in his paper that the 
failures started at the point of tangency 
of the rounded erid of the keyway with 
the straight side. He also reported 
tests on specimens with transverse holes 
of same diameter and depth as the 
width and depth of his keyways; and 
the holes caused considerably higher 
percentage damage than the keyways. 


+ + + 
OW, arranging this evidence 
in logical sequence with rela- 
tion to a descending scale of per- 


WHOEVER 
UNDERSTANDS 
GERMAN 


Should Read 


“Draht-Welt” 
(Wire World) 


A weekly for the wire industry 
and related lines. 


ZF 


Subscription price: 
quarterly 





Rm. 6.50 


Sample copies free on request from: 


DF 


Martin Boerner — Verlag 
Halle — Saale 
Germany 











ONE PIEGE 


UNAFFECTED BY 
TEMPERATURES UP 
TO 265° F. 





AGID RESISTANT 
PIGKLING--PLATING 


OF MOLDED PHENOLIC RESIN ASBESTOS COMPOSITION—THEY 
ARE STRONG, TOUGH. DURABLE. 


HAVEG CORP., NEWARK, DEL. 


AS LARGE AS 6’6” WIDE 
66” DEEP — 13’ LONG 


UNAFFECTED BY 

HYDROCHLORIC, ANY 

CONC. SULPHURIC UP 
TO 50% CONC. 


TANKS 


SEND FOR BULLETIN WD1. 








centage damage, we get the fol- 
lowing chain: 


(1) Any notch, including a transverse 
hole, causes less percentage damage 
than would be indicated by the theoret- 
ical maximum intensified stress. 

(2) A profile keyway, ending in “half 
a hole”, causes less damage than a full 
hole. 

(3) A profile keyway causes much 
less damage in alternating torsion than 
in flexure. 

+ + + 


HE next logical link in our 
chain would have to do with 
the effect (in alternating torsion) 
of a keyway having no end at all; 
i. e., running the full length of the 
specimen. At this point we may 
draw an analogy with our helical 
spring, in which the locus of maxi- 
mum stress is a longitudinal ele- 
ment on the perimeter. But in- 
spection of the Rover stress equa- 
tions shows that the stress gradi- 
ent in a helical spring extends all 
round the perimeter of the bar; 
and a keyway giving this sort of 
stress distribution would be a 
highly idealized affair. Indeed, it 
would probably not be a keyway 
at all, but something like a flat- 
tening, or other slight non-uni- 
formity of the section, rather than 
a sharp-cornered discontinuity. 
+ + + 
W"= have now gone far beyond 
‘the experimental evidence, 
and are doing little more than 
guessing; but, lacking the evi- 
dence, the natural guess would be 
that the percentage damage caused 
by such a non-uniformity would be 
very low indeed. Looked at in this 
light, the comparative. fatigue re- 
sults on Series “B” springs may 
not be so surprising after all. 





Part Il will be published in February 


issue. 
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50 Tons of Copper Wire 
For Clock Motor Coils 


VER 100,000 pounds of cop- 

per wire of approximately 

the diameter of a human hair will 

be used by the Warren Telechron 

Company in Ashland, Mass., in the 

construction of coils for its syn- 

chronous electric clocks this year. 
+ + + 

HIS wire, which averages about 

28,000 feet per pound, adds up 

to a total running length of 3,016,- 

000,000 feet and if stretched out 

in a single length would encircle 
the globe 23.2 times. 


Dies for 
High Speeds 
Long bearing Dies 
Short bearing Dies 
Special bearing Dies 
FAMOUS 
WIRE DRAWING DIAMOND DIES 


250 E. 45rd St. + New York 


Largest Stocks in U.S.A. 
Quickest Deliveries 


Safest Guarantees 
Jest Selections 


Lowest 
Costs 








WIRE RESISTANCE 
RAPIDLY CHECKED 


This Kelvin Bridge Ohmmeter is specially 
designed for rapid routine measurements of 
wires, bars and rods in the range of 0.0001 to 
11 ohms. To operate it, a button is pressed, a 
dial turned, and the resistance is read directly. 


Ohmmeter is completely self-contained, with 
battery and sturdy pointer galvanometer, or 
can use external battery where desired. Stout 
oak case; leather handle; weight complete 
10% Ibs. 

Write for Catalog EF22C 
LEEDS & NORTHRUP COMPANY 


4974 STENTON AVENUE PHILADELPHIA, PA. 


LEEDS & NORFHRUP 


J-EF22-53(2) 










No. 4286 
Kelvin Bridge Ohmmeter 








MODERN WIRE STRAIGHTENING 
AND CUTTING MACHINES 


For Ferrous and Non-Ferrous Rod 
Round — Flat — Square — Hex 


SPECIAL HIGH-SPEED MACHINES FOR SHORT LENGTHS 
PRODUCTION UP TO 600 PIECES PER MINUTE 


THE LEWIS MACHINE COMPANY 
3440 EAST 76 ST. — CLEVELAND, O. 


preety 


The Quality Diamond Dies 
Since 1870 








Balloffet Dies and Nozzle Co., Inc. 
45-47 Adams Sireet Guttenberg, N. J. 








STEELSKIN 


REG. U. S. PAT. OFFICE 


For High or Low Carbon Wire 


WIRE DRAWING SOAPS 


Established 30 years 








Homer, N. Y. 








R.H. MILLER CO., Inc 
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Pittsburgh Regional Meeting 
Of The Wire Association 


N view of the very decided suc- 
cess of the Regional Meeting of 
the Wire Association held at Pitts- 
burgh last May, it has been decided 
that another meeting of this kind 
will be held late this spring. 
+ + + 


HE committee in charge, Mr. 
J. K. Beeson, Assistant Man- 
ager of Sales, Pittsburgh Steel 
Company, and Mr. John Timber- 
lake, Wire Department, Jones & 
Laughlin Steel Corporation, ad- 
vise that they have made definite 
arrangements to hold a Pittsburgh 
district meeting of the Wire Asso- 
ciation on Friday, April 1 at 7 
o'clock in the Cardinal Room of 
the William Penn Hotel at Pitts- 
burgh. 
+ + + 
URING the morning and after- 
noon of the same day, the 
plant of the Pittsburgh Steel Com- 
pany will be open for inspection to 
members of the Association and 
their guests, and a buffet luncheon 
will be provided at the plant for 
those taking a trip through the 
mill. 
+ + + 
T the evening technical session, 
Doctor S. A. Braley of the 
Mellon Institute of Industrial Re- 
search, will be one of the speakers. 
The name of the second speaker 
will be announced shortly. 
+ + + 
A. LL members of the Wire Asso- 
ciation are invited to be pres- 
ent both at the plant inspection 
and the meeting. There will be no 
registration fee or expense of any 
kind involved to those attending. 
+ + + 


Rustless Iron & Steel Corp. Opens 


Cleveland Sales Office 


USTLESS Iron and Steel Cor- 
poration, Baltimore, Mary- 
land, has appointed Mr. F. J. 
Elliott, Cleveland District Sales 
Manager, and has established a 
sales office at 731 Society for Sav- 
ings Building, 145 Public Square, 
Cleveland, Ohio. Mr. Elliott, who 
will handle sales and service in the 
State of Ohio, was formerly with 
IX. F. Houghton & Company. 
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Wires for Radio Tubes 
(Continued from Page 14) 


spacings between electrodes. With 
the development of oxide coated 
filaments and the reduction of 
operating temperatures, and the 
minimizing of distortion of wire 
parts, it has been possible to meet 
close tolerances. The reader’s at- 
tention is invited to Figure 2 once 
again, in order to note the close 
spacings of the grids and the close 
wire tolerances. With the advent 
of multi-electrode tubes, and the 
appearance of the screen, suppres- 
sor, and control grids, these factors 
have become very important. 


+ + + 


HE more ductile metals as 

Molybdenum, Svea metal, and 
Nickel are used in grid structures, 
as are the mild tempered forms of 
Nichrome, Beryllium-Copper, Man- 
ganese-Nickel, and others. With 
the high powered tubes, it has 
sometimes been necessary to re- 
duce the grid secondary emission, 
which may be instigated by the 
heat and radiation from the ca- 
thode. The reduction of the sec- 
ondary emission is accomplished by 
carbonizing the wires. 


+ + + 


CREEN grids require a close 
mesh wire cloth. They are 
available in numerable wire sizes 
and meshes, They are usually con- 
structed of pure Nickel (over 99%) 
and Molybdenum. Processes have 
been developed to provide a smooth 
edge for the wire cloth, which will 
not unravel. (23). The ends of 
the shute wires are bent at right 
angles, and turned in, producing 
a smoothly finished edge. 


+ + + 


N general, wire grid materials 
must possess low thermal ex- 
pansion, to avoid distortion under 
heat radiated by the cathode. It 
must be possible to form the grid 
wires into helically coiled shapes. 
On the other hand, it is possible to 
form wire gauze for radio tubes of 
groups of wires, and remove some 
of the wires by the chemical action 
of inorganic acids (24). 


(Please turn to Page 44) 
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Learn about PARALAN 


Paralan will give your finished wire and wire products 
protection from atmospheric corrosion in the mill and in 
shipping. Paralan-coated wire can be spot welded or 
soldered without cleaning. Also, Paralan leaves surfaces 
In good condition for all types of finishes—enameling, 
japanning, lacquering, plating, etc. 


Write for further information. We may be able to solve 
your difficulties. 


AMERICAN LANOLIN CORP. 


LAWRENCE, MASSACHUSETTS 


























Aimco New Wire Insulating,Machine | 
Simple in construction, high speed produc- 
tion, moderate in price, and costs little to 
operate. Ball bearings throughout, helical 
gears, Vee belt spindle drives, minimum floor 
space, 

Versatile—applying cotton, silk, paper, and 
transparent film such as “Cellophane”, with 
equal facility and at high speeds. 

Production figures os furnished. 


@sT. 166s INC.I9IS 


AE ican" 


NSULATING 


ACHINERY 
Y ALI COomPANY 


ane ta dar Mee us Par ore 


517 West Huntingdon St. 


Penwsviventa USA 

















PROTECT YOUR GOOD NAME 


Does your product bear a distinctive trade mark? If so, can you 
prevent competitors from using it? Have you registered it in the United 
States Patent Office? A patent on the product is not necessary in order 
to register its trade mark in the Patent Office. Write us for information 
on trade marks and the Federal registration that entitles you to display 
with your trade mark, the notice “Reg. U. S. Pat. Off.” 


Lancaster, Allwine & Rommel 


Registered Patent and Trade Mark Attorneys 
438 Bowen Bldg.—815 15th St. N. W. Washington, D. C. 
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FOR DRY 


and finish. 


MAGNUS CHEMICAL COMPANY 


s 
Wire Drawing Soaps 
AND WET Successfully meet recent special demands made by high- 
DRAWING speed drawing and the added attention given to brightness 


FOR FERROUS, 
NON-FERROUS 
WIRE 


188 South Avenue, Garwood, N. J. 














Think of it! 


95% 


-of the pickling rooms 
of the world 


use 


RODINE 


in the pickling bath to 
save money and produce 
a better product. 


If you have a metal fin- 
ishing problem--pickling-- 
cleaning -- painting -- con- 
sult our experts--Service 
Free. 





AMERICAN CHEMICAL AINTCO. 


| AMBLER PENNA. Detroit 
| 6339 Palmer Ave., E. 




















Offers of Papers for 1938 Meeting 


T is desired that members of the 
Wire Association and others 
who have in mind submitting tech- 
nical papers for the 1938 meeting 
should advise the Secretary of 
the Wire Association of this in- 
tention prior to March 1, 1938. 
+ + + 
HE advice of the intention to 
furnish a paper should be ac- 
companied by a summary outlining 
the scope of the paper and indicat- 
ing the features that in the opin- 
ion of the author would be of great 
interest to the members of the Wire 
Association. 
+ + + 
ORRESPONDENCE on this 
subject is invited by the Sec- 
retary of the Association. Address 
Richard E. Brown, Secretary, The 
Wire Association, 17 East 42nd 
Street, New York, N. Y. 
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Wires for Radio Tubes 


(Continued from Page 43) 
Miscellaneous Wire Parts 


HE application of wire parts 
to radio vacuum tubes may be 
best understood by refering to 
Figure 5, which illustrates the 
parts and assembly of a typical 
radio tube. Looking from left to 
right, the following numerals are 
descriptive of their respective col- 
umns: 
1. Glass flare tubing 
2. Flare 


3. Electrical Connecting Wires, Mech- 
anical wire and rod supports, and glass 
exhaust tubing (ready for sealing). 


4. Assembled stem 


5. Fabrication of stem supports and 
wire connections to fit tube parts. 

6. (Top to Bottom) Mica support— 
Top shield Mica Spacer—Top Shield— 
Getter Holder and Getter—Mica Spacer 
—Bottom Shield. 

7. (Top to Bottom) Wire grid lead— 
Plate — Wire Suppressor Grid — Wire 
Screen Grid — Wire Control Grid — 
Coated Cathode Sleeve—Heater Wires. 


8. Finished Mounting 
9. Ready for Sealing in Glass Bulb. 


10. Sealed and Exhausted Tube with 
grid cap and base. 
11. Finished Tube. 


ee 


HUS, from the examination of 

the above photograph the 
significance and importance of 
wire products to radio vacuum 
tubes may be fully understood. In 
order to complete the picture, 
recognition must be accorded to 
the development of lead-in wires, 
with thermal coefficients of ex- 
pansion matching that of glass. 
Platinum, though _ satisfactory, 
was too expensive. Copper-clad 
and Nickel clad steel wires proved 
to be a less expensive substitute. 
However, the more recent Cobalt- 
Nickel-Iron alloy wires are widely 
used with hard and soft glasses. 

+ + + 


N truth, the development of 
radio vacuum tubes has relied 
to a large extent upon the processes 
and materials of wire products. 
Though the total quantity required 





has been comparatively small, the 
special processing required per- 
mits the adoption of only the high- 
est grade products. 
+ + + 
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Steel from Iron Ore Mine to 
Finished Products 


BOOK of unusually instruc- 
tive photographs which pic- 
torially tell the story of steel from 
iron ore mine to finished product 
has just been published by The 
Youngstown Sheet & Tube Co. 
+ + + 
OMPILED in the style of popu- 
lar picture-story magazines 
using action photographs and brief, 
to-the-point captions, the book 
contains 115 pages of basic steel 
information including a total of 
185 action photographs taken in 
the company’s mines and mills. 
The book is entitled, “What We 
Make and How We Make It’”’. 
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HE book is handsomely printed 
in convenient pocket size and 
bound in a leatherette cover. Offi- 
cials, salesmen, engineers, and 
others interested in the book may 
obtain copies by writing the Sales 
Promotion Department of The 
Youngstown Sheet & Tube Co., 
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DIES—Wire Drawing 

Detroit Wire Die Co., Detroit, Mich. 
DRAW BENCHES— 

H. J. Ruesch Machine Co., Newark, N. J. 

Scudder, E. J., Fdry. & Machine Co., 

Trenton, N. J. 
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ENGINEERS—Consulting Wire Mill 

Lewis, Kenneth B., New York, N. Y. 
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EQUIPMENT—Insulation Testing 

Leeds & Northrup Co., Philadelphia, Pa. 
EYELETS—Brass or Zine 

Platt Bros. & Co., The, Waterbury, Conn. 
FILLERS—Paper for Cable 

E. W. Twitchell, Inc., Phila., Pa. 
FURNACE CONTROLS — Combus- 
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FURNACE CONTROLS—Draft 
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Leeds & Northrup Co., Philadelphia, Pa. 

Lindberg Engineering Co., Chicago, IIl. 
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FURNACES—Automatic 
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Lindberg Engineering Co., Chicago, Il. 

Surface Combustion Co., Toledo, O. 
FURNACES—Bright Annealing 

Bellis Heat Treating Co., Branford, Conn. 

Electric Furnace Co., Salem, O. 

Lindberg Engineering Co., Chicago, IIl. 

Surface Combustion Co., Toledo, O. 


FURNACES—Electric 
Bellis Heat Treating Co., Branford, Conn. 
Electric Furnace Co., Salem, O. 
Leeds & Northrup Co., Philadelphia, Pa. 
Lindberg Engineering Co., Chicago, III. 
FURNACES—Hardening and Temp- 
ering 
Electric Furnace Co., Salem, O. 
Leeds & Northrup Co., Philadelphia, Pa. 
Surface Combustion Co., Toledo, O. 
FURNACES—Lead Melting 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
John Robertson Co., Brooklyn, N. Y 
Surface Combustion Co., Toledo, O. 
FURNACES—Non-Oxidizing 
Bellis Heat Treating Co., Branford, Conn. 
Electric Furnace Co., Salem, O 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O. 
FURNACES—Normailizing 
Electric Furnace Co., Salem, O. 
Leeds & Northrup Co., Philadelphia, Pa. 
FURNACES—Wire, Strip & Sheet 
Bellis Heat Treating Co., Branford, Conn. 
Electric Furnace Co., Salem 
Lindberg Engineering Co., Chicago, Til. 
Surface Combustion Co., Tole do, O. 
GEARS—Wire Mil! 
Farrel-Birmingham Co., Ansonia, Conn. 
GRINDERS—Roll 
Farrel- a Co., Ansonia, Conn. 
Norton Co., Worcester, Mass. 
HANDLING EQUIPMENT — Ma- 
terial 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
HOISTS 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
HOISTS—Monorail 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
INHIBITORS 
American Chemical Paint Co., Ambler, Pa. 
Parkin, Wm. M., Co., Pittsburgh, Pa. 
INSTRUMENTS—Electrical 
Leeds & Northrup Co., Philadelphia, Pa. 


INSULATION — Cable or Cable 


Filler 
E. W. Twitchell, Inc., Phila., Pa. 
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LATHES—Die Reaming 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


LIME—Pulverized 
Warner Co., Bellefonte, Pa. 


LUBRICANTS—For Metal Cutting, 


Stamping and Drawing 
Magnus Chemical Co., Garwood, N. J 


LUBRICANTS—Wire Drawing 
Magnus Chemical Co., Garwood, N. J. 
R. H. Miller Co., Homer, p 


MACHINERY—Armoring (Cable, 
Wire Hose) 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
New England Butt, Co., Providence, R. I. 
John Robertson Co., Brooklyn, N. Y. 
Sleeper & Hartiey, Inc., Worcester, Mass. 
Thomson-Judd Wire Machinery Co., Lynn, 

Mass. 

Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J 


MACHINER Y—Braiding 
New England Butt Co., Providence, R. I. 
Fidelity Machine Co., Philadelphia, Pa. 
Watson Machine Co., Paterson, N. J. 
MACHINER Y—Brazing 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 


M ACHINER Y—Bunching 
Amer. Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley. Inc.. Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Bundling, Scrap 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co.. Cuyahoga Falls, O 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Cable, Electric 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Thomson-Gibb Electric Welding Co., Lynn, 

Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Chain Making 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINER Y—Closing 
New England Butt Co., Providence, R. I. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Coil Winding 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Vorrington, Conn. 


MACHINERY—Coilers 


Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Rahway, N. J. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Copper Wire Draw- 
ing and Rolling 
Elevator Supplies Co., Inc., Rahway, N. J. 
Farrel-Birmingham Co., Ansonia, Conn. 
H. J. Ruesch Machine Co., Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINER Y—Cutting 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
Hallden Machine Co., Thomaston, Conn. 
Lewis Machine Co., The, Cleveland, O. 
F. B. Shuster Co., New Haven, Conn. 
W. A. Schuyler, New York, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—FEnameling 
Amer. Insulating Mach’y Co., Phila., Pa. 
MACHINER Y—Extruding 
John Robertson Co., Brooklyn, N. Y. 
Royle, John & Sons, Paterson, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Flat Wire 
Broden Construction Co., Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 


Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINER Y—Forming 
Sleeper & Hartley, Inc.. Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINER Y—Galvanizing Wire 
Broden Construction Co., Cleveland, O. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINERY—Gang Winders 
H. J. Ruesch Machine Co., Newark, N. J. 
Fidelity Machine Co., Philadelphia, Pa. 
Watson Machine Co., Paterson, N. | 
M ACHINER Y—Grinding 
Norton Co., Worcester, Mass. 
MACHINERY—Insulating 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINER Y—Lead Encasing 
Presses, etc. 
John Robertson Co., Brooklyn, N. Y. 
MACHINERY—Lead Stripping 
John Robertson Co., Brooklyn, N. Y. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Lock Washer 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Magnet Wire 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co.. Ine.. Rahway, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINERY—Material Handling 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 


Wire & 





Cable 

Durant Mfg. Co., Milwaukee, Wis., and 
Providence, R. L. 

New England Butt Co., Providence, R. I. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Nail and Tack 
Glader, Wm., Machine Works Co., Chicago, 
Til. 


Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINER Y—Panning 

Amer. Insulatisg Mach’y Co., Phila., Pa. 

Elevator Supplies Co., Inc., Rahway, N. J. 


MACHINER Y—Pointing 

Broden Construction Co., Cleveland, O. 

Elevator Supplies Co., Jne., Rahway, N. J. 

H. J. Ruesch Machine Co., Newark, N. J. 

Scudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Torrington Mfg. Co., The, Torrington, Conn. 

Vaughn Machinery Co., Cuyahoga Falls, O. 

Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn, 


MACHINERY—Rod Mill 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
W. A. Schuyler, New York, N. Y. 


MACHINERY—Rolling Mill 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINERY—Rubber Strip 
Covering 
Farrel-Birmingham Co., Ansonia, Conn. 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Rubber Tubing and 


Straining 
Farrel-Birmingham Co., Ansonia, Conn. 
New England Butt Co., Providence, R. I. 
Royle, John, & Sons, Paterson, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J 
MACHINERY—Screw Wire 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINER Y—Special 


Amer. Insulating Mach’y Co., Phila., Pa. 
Broden Construction Co., Cleveland, O. 


47 




















WHERE TO BUY, Continued 














Elevator Supplies Co., Inc., Rahway, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
Seudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINER Y— Special — Combina- 
tion Machine for Drawing, Cut- 
ting-to-length. Straightening and 
Reeling Bars from Coil in One 
Operation (Shumag Tyne)— 
W. A. Schuyler, New York, N. Y. 
MACHINER Y—Spooling 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
Fidelity Machine Co., Philadelphia, Pa. 
Sleeper & Hartley Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Cc., 
Waterbury, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Spring Making 
Sleeper & Hartley, Inc., Worcester, Mass. ~ 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINERY—Staple 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Straightening 
Broden Construction Co., Cleveland, O. 
Hallden Machine Co., Thomaston, Conn. 
Lewis Machine Co., The, Cleveland, O. 
H. J. Ruesch Machine Co., a N. J. 
W. A. Schuyler, New York, N. 
F. B. Shuster, New Haven, oo 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINER Y—Stranding 
New England Butt Co., Providence, R. T. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Strip Steel 
Broden Construction Co., Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINERY—Swaging 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINER Y—Taping 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Torrington Mfg. Co., The, nace a Conn. 
Watson Machine Co., Paterson, N. - 
MACHINER Y—Testing Size of Wire 
Torrington Mfg, Co., Torrington, Conn. 
MACHINERY—Testing Wire 
Henry L. Scott Co., Providence, R. I. : 
MACHINERY—Tinsel Rolling Mills 
Amer. Insulating Mach’y Co., Phila., Pa. 
MACHINERY—Trolley Wire 
Vaughn Machinery Co., Cuyahoga Fall, O. 
MACHINERY—Tube Mill 
H. J. Ruesch Machine Co., Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINERY—Welding Wire 
Micro Products Co., Chicago, Ill. 
F. B. Shuster Co., New Haven, Conn. 
Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 
MACHINER Y—Winding 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Wire Drawing 
Amer. Insulating Mach’y Co., Phila., Pa. 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Rahway, N. J. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J 
Scudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 
W. A. Schuyler, New York, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 


Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 
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Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 2 
MACHINERY—Wire Rope 
New England Butt Co., Providence, R. I. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Wire Tinning 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
MACHINERY—Wrapping Wire 
Elevator Supplies Co., Inc., ae iaal N. J. 
W. A. Schuyler, New York 
MATERIAL HANDLING. EQUIP- 
MENT— 

Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe. 0. 
MILLS—Tandem Rolling and Edging 
Torrington Mfg. Co., Torrington, Conn. 

MONORAIL SYSTEMS— 

Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
NICKEL SILVER AND PHOSPHOR 
BRONZE—Rod, Wire and Striv 

Hudson Wire Co., Ossining, N. Y. 

Seymour Mfg. Co., Seymour, Conn. 
OVENS—Annealing or Drying 

Lindberg Engineering Co., Chicago, II]. 
PAPER—Insulating 

E. W. Twitchell, Inc., Phila., Pa.’ 
PATENT ATTORNEYS— 


Lancaster, Allwine and Rommel, Washing- 


ton, D. C. 
PICKLING COMPOUNDS— 
American en Paint Co., Ambler, Pa. 
Parkin, Wm. M., Co., Pittsburgh, Pa 
PIPE AND FITTINGS— 
Haveg Corp., Newark, Del. 
POTS — Annealing, Case Hardening 
and Tempering 
Lindberg Engineering Co., Chicago, Il. 
POTS—Lead Melting 
Farrel-Birmingham Co., Ansonia, Conn, 
John Robertson Co., Brooklyn, N. Y 
PRESSES—Hydraulic and 
Mechanical 
Farrel-Birmingham Co., Ansonia, Conn. 
John Robertson Co., Brooklyn, N > 
PRESSES—Lead 
John Robertson Co., Brooklyn, N. Y. 
PULLERS—Wire 
Scudder E. J., Fdry. & Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
PUMPS—Hydraulic 
John Robertson Co., Brooklyn, N. Y. 
PYROMETERS— 
Leeds & Northrup Co., Philadelphia, Pa. 
RECORDERS— 
Leeds & Northrup Co., Philadelphia, Pa. 
REEL AND TENSION STAND— 
Fidelity Machine Co., Philadelphia, Pa. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
REEL CRUTCHES— 
Watson Machine Co., Paterson, N. J. 
REFRACTORIES—High 
Temperature 
Norton Co., Worcester, Mass. 
ROD BAKERS— 
Morrison Engineering Co., Cleveland, O. 
RODS—Stainless Steel 
Rustless Tron & Steel Corp., Baltimore, Md. 
ROD 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 
RODS—Wir 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, Il. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio. 
gto a 
arrel-Birmingham Co., Ansonia, Conn. 
RUST PROOF COMPOUND— 
American Lanolin Co., Lawrence, Mass. 
SHEET—Steel 
Continental Steel Corp., Kokomo, Ind. 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio. 








SKIN PROTECTOR— 
Magius Chemical Co., Garwood, N. J. 
SOAPS—Industrial and Wire Draw- 
ing 
Magnus Chemical Co., Garwood, N. J. 
R. H. Miller Co., Homer, N. Y 
STAINLESS STEEL— 
Rustless Iron & Steel Corp., Baltimore, Md. 
STRIP—Brass, Zine and Non Ferrous 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn, 
STRIP—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
TANKS—Compound 
Watson Machine Co., Paterson, N. J. 
TANKS—Pickling and Plating— 
Haveg Corp., Newark, Del. 
Nukem Products Corp., Buffalo, N. Y. 
TESTERS—Wire 
Henry L. Scott Co., Providence, R. I. 
TRAMRAIL SYSTEMS— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O 
TREADS—Safety 
Norton Co., Worcester, Mass. 
TRUCKS 
Morgan Construction Co., Worcester, —% 
Vaughn Machinery Co., Cuyahoga Fall, 
TUBE BENDERS AND FORMERS 
H. J. Ruesch Machine Co., Newark, N. J. 
VALVES AND FITTINGS—Acid 
Proof 
Duriron Co., The, Dayton, O. 
Haveg Corp., Newark, Del. 
VULCANIZERS— 
Watson Machine Co., Paterson, N. J 
VULCANIZING PANS— 
Amer. Insulating Mach’y Co., Phila., Pa. 
WELDERS—Spot and Butt 
Micro Products Co., Chicago, Il. 
WIRE—Cold Heading 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, Ill. 
Pittsburgh Steel Co., Pittsburgh, Pa 
Youngstown Sheet & Tube Co., Youngstow n, 
Ohio. 
WIRE—Electric 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
WIRE—Enameled For Coils 
Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 
WIRE—Manufacturers 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, Ill. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
— n Sheet & Tube Co., Youngstown, 
hio 
WIRE—Nickel Silver and Phosphor 
Bronze 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
WIRE—Non Ferrous to Specification 
For Special Purposes 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
Winsted Div. of Hudson Wire Co., Winsted, 
Conn, 
WIRE—Spring 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, Ill. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Seymour Mfg. Co., Seymour, Conn. 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio. 
WIRE—Stainless Steel 
Rustless Tron & Steel Corp., Baltimore, Md. 
WIRE—Steel—Also Copnered Steel— 
Also Galvanized Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, III. 
Pittsburgh Steel Co.. Pittsburgh, Pa. 
i 7 eal Sheet & Tube Co., Youngstown, 
io. 
WIRE AND STRIP—Brass, Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 


WIRE 
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Sole European Representatives Malmedie & Co., Dusseldorf, Germany 
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Special Atmosphere 


Continuous Furnaces for 


Bright Annealing Wire 


Uniformly, Economically and Continuously 


Wire from the finest gauges to the heaviest sizes is bright annealed uniformly, economically and continuously in special 
atmosphere furnaces of the type shown above. 

Coiled wire, as well as wire on small spools and large reels, is successfully handled in this equipment. No water seals or 
vapor of any kind is used, thus staining is entirely eliminated and no drying necessary. The wire is discharged from the 
furnace uniformly annealed, absolutely bright and dry, ready for shipping, further processing or fabricating. The above 


is one of several types of electric and fuel-fired furnaces we have developed and built for bright annealing ferrous and non- 
ferrous wire. 


Other recent installations include furnaces for bright and clean annealing brass and copper wire, improved pit type furnaces 
for normalizing rod and bright annealing steel wire in coils, as well as furnaces for scale-free hardening bolts, springs, etc., 


billet heating, bright annealing tubing, strip, stampings; carburizing, copper brazing and other heating and heat treating 
processes. 


* 


If you are interested in improving the quality of your anneal or heat treatment, increasing production or are contemplating any changes 
or additions to your furnace equipment, our engineers will be glad to work with you. We specialize on building production furnaces to 
fit the customer’s specific requirements — for any heating process — for any product or production. 


The Electric Furnace Co., Salem, Ohio 


Gas Fired, Oil Fired, and Electric Furnaces—Designed to Fit any Requirement 


+f 


Gas-fired pits for bright annealing wire Continuous conveyor type, gas-fired fur- Electrically heated pit type furnace for 
and normalizing rod. nace annealing wire in coils. annealing special alloy wire. 














